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ADVERTISEMENT. 


In  oiFering  to  the  Medical  Profession  a  new  work  on  a 
subject  upon  which  so  much  has  been  Written  by  some  of 
the  most  distinguished  surgeons  of  Europe,  and  which 
may  now  be  regarded  as  ahnost  exhausted,  the  author 
feels  it  incumbent  upon  him  to  offer  some  explanation  of 
the  circumstances  which  have  led  to  its  appearance. 

The  late  Sir  Astley  Cooper,  a  short  time  before  his  de- 
cease, undertook  to  prepare  the  article  "  Hernia,"  for  a 
publication  then  in  progress,  but  unfortunately  for  the  in- 
terests of  science,  that  event,  so  universally  deplored,  oc- 
curred before  he  had  even  entered  upon  the  work.  The 
author  soon  afterwards  was  requested  to  supply  the  article 
on  this  subject  for  the  same  work,  and,  although  fully  sen- 
sible how  imperfect  any  effort  of  his  must  necessarily  be  in 
comparison  with  what  might  have  emanated  from  the  pen  of 
this  highly  gifted  individual,  he  nevertheless  entered  upon  the 
task  with  the  determination  to  use  his  best  endeavours  to 
exhibit  a  systematic  view  of  the  present  state  of  the  Science 
of  Surgery  in  reference  to  the  subject  of  Hernia. 

On  the  completion  of  the  manuscript  circumstances  occur- 
red which  caused  the  suspension  of  the  work  for  which  it 
was  intended  ;  and,  some  months  ago,  when  more  than  two 
years  had  elapsed  since  the  last  part  of  that  work  appeared, 
the  editor  and  publisher  kindly  released  him  from  his  en- 
gagement  with   them.     In   consequence   of  this,    and   with 


VI  ADVERTISEMENT. 

a  view  to  publication  in  an  independent  form,  the  whole 
subject  has  again  been  considered,  additions  have  been 
made,  new  woodcuts  obtained,  and  the  work  rendered  as 
complete  as  the  numerous  calls  of  an  active  professional 
life  permitted. 

Nothing  could  be  more  remote  from  the  author's  intention 
than  a  desire  to  supersede  the  many  valuable  works  on  this 
subject  which  already  enrich  the  literature  of  medicine. 
They  must  each  be  individually  studied  by  all  who  aspire 
to  a  high  position  among  surgeons  ;  but,  as  the  information 
they  contain  is  generally  on  detached  portions  of  the  subject, 
it  certainly  has  appeared  to  him  that  there  is  still  a  place  in 
medical  literature  for  a  more  systematic  treatise,  which  would 
form  a  text-book  for  the  student,  whereby  he  might  be  able 
to  appreciate  the  varied  relations,  conditions,  and  complica- 
tions of  any  case  of  hernia  presented  to  his  observation  in 
the  wards  of  the  hospital,  and  would  prove  a  work  of  easy 
reference  to  the  practitioner,  during  the  trying  moments,  when 
he  is  called  upon,  perhaps  rarely,  and  after  long  intervals,  to 
operate  for  the  relief  of  strangulated  hernia. 


Leeds,  January  1,  1846. 
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Hernia  (from  epvos,  a  branch)  is  a  displacement,  partial 
or  complete,  of  any  viscus  from  its  proper  cavity,  not  occur- 
ring through  penetrating  wounds,  nor  through  the  natural 
outlets  of  the  body. 

Hernia,  thus  defined,  is  the  designation  of  an  extensive 
genus  of  diseases,  which  includes  several  sub-genera,  species, 
and  varieties.  The  cavity  furnishing  the  displaced  organ 
determines  the  sub-genus ;  the  aperture  thi'ough  which  the 
viscus  escapes,  the  species;  and  some  minor  peculiarities 
constitute  the  varieties. 

The  following  table  exhibits  the  different  sub-genera, 
species,  and  varieties. 


Hernia. 


SUB-GENERA. 

SPECIES. 

VARIETIES. 

Cranial. 

Thoracic. 

( 

Oblique  Inguinal  Hernia. 

Inguinal.       \ 

Hernia  of  the  Tunica  Vaginalis. 

Femoral.        \ 

Direct  Inguinal  Hernia. 

Umbilical. 

Ventral. 

Abdominal,  t 

Obturator. 
Ischiadic. 
Perineal. 
Pudendal. 
Vaginal. 
,  Diaphragmatt 

i.e. 

PART    I. 

ABDOMINAL  HERNIA  GENERALLY  CONSIDERED. 


CHAPTER     L 

ON    THE    WALLS    OF    TIIH    ABDOMEN. 

The  viscera  of  the  abdomen  and  pelvis  are  surrounded 
by  a  complex  apparatus  of  bone,  muscle,  and  aponeurosis, 
which  is  lined  internally  by  serous  membrane,  and  is  ex- 
ternally invested  by  the  subcutaneous  tissue  and  skin.  These 
structures  conjointly  form  the  walls  of  the  abdomen  and 
pelvis,  support  and  protect  the  contained  viscera,  and  con- 
tribute to  the  various  movements  of  the  trunk. 

1.  The  internal  abdominal  aponeurosis, — Under  thi^  desig- 
nation I  shall  describe  the  delicate  fibrous  layer  which,  to  a 
considerable  extent,  lines  the  internal  surface  of  the  muscular 
and  osseous  structures  of  the  walls.  This  membrane  was  first 
observed  by  Sir  Astley  Cooper,  who  described  that  portion 
of  it  which  lines  the  transversalis  muscle  under  the  name  of 
fascia  transversalis.  The  portion  of  the  same  membrane 
which  is  spread  over  the  iliac  fossa  has  by  several  writers 
been  named  fascia  iliaca,  and  that  which  is  prolonged  into 
the  pelvis  fascia  pelvica.  Much  embarrassment  has  been 
felt  by  the  student  from  these  portions  of  the  same  fibrous 
membrane  being  described  separately  as  distinct  structures. 
I  shall  endeavour  to  obviate  this  inconvenience  in  the  pre- 
sent treatise  by  considering  them  as  parts  of  one  continuous 
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membrane,  forming  an  extensive  but  incomplete  aponeurotic 
lining  of  the  abdominal  and  pelvic  cavity.  The  principal 
subdivisions  of  this  membrane  will  be  described  as  its  ante- 
rior, posterior,  and  pelvic  portions ;  and  those  tubular,  or 
funnel-shaped,  processes  of  the  same  membrane  which  invest 
the  blood-vessels  in  their  transit  to  and  from  the  abdomen 
and  pelvis,  will  be  designated  respectively  spermatic  sheath, 
femoral  sheath,  obturator  sheath,  8fc. 

[The  term  aponeurosis  is  here  adopted  in  the  hope 
of  avoiding  the  vagueness  with  which  that  of  fascia  is 
too  frequently  employed.  The  perspicuity  of  anatomical 
writings  in  general  would  be  greatly  promoted  if  the  term 
fascia  were  limited  exclusively  to  membranous  expansions 
of  areolar  or  filamentous  tissue,  and  aponeurosis  to  similar 
expansions  of  white  fibrous  tissue.  Objections  may  be 
urged  with  reason  against  the  latter  word,  since  its  derivation 
(aTTo  and  vsvpov)  would  express  a  very  different  meaning  from 
that  which  has  long  been  arbitrarily  given  to  it.  It  being, 
however,  commonly  used  to  express  a  tendinous  expansion,  or 
a  membrane  composed  of  the  white  fibrous  tissue,*  the 
better  plan  would  be  to  express  that  particular  form  of 
membrane  by  the  word  aponeurosis,  and  membranous  ex- 
pansions of  areolar  or  filamentous  tissue  by  the  term 
fascia,  as  in  the  case  of  the  spermatic  and  the  superficial 
fascia.  At  the  same  time,  and  upon  the  authority  of  De 
Borgen,  Dr.  Craigie,  and  most  recent  writers,  the  expression 
filamentous  tissue  will  be  substituted  for  that  of  cellular ;  the 

*  The  author  is  aware  that  a  difference  of  opinion  prevails  among  general 
anatomists  as  to  the  anatomical  and  chemical  composition  as  well  as  the 
physical  properties  of  the  iramversalis  fascia.  For  while  some  regard  it 
as  heing  composed  partly  of  white,  but  prindpally  of  the  yellow  fibrous 
tissue,  and  to  partake  more  or  less  of  the  physical  properties  belonging  to 
both  those  anatomical  elements  ;  others,  on  the  other  hand,  (and  among 
them  the  author,)  are  equally  positive  of  its  being  made  up  entirely  of  the 
former,  and  therefore  comparatively  inelastic,  and  also  inextensible,  unless 
indeed  from  the  appHcation  of  a  long-continued  and  slowly  acting 
force. 
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latter  term  tending  to  mislead  students  as  to  its  anatomi- 
cal characters.  The  confusion  occasioned  by  the  applica- 
tion of  the  term  fascia  has  been  alluded  to  by  Dr.  Todd, 
in  his  article,  Abdomen,  in  the  "  Cyclopedia  of  Anatomy 
and  Physiology;"  and  he  quotes,  as  an  instance,  the  sin- 
gular confusion  existing  in  Velpeau's  description  of  the 
subcutaneous  filamentous  tissue,  or,  according  to  his  nomen- 
clature, superficial  fascia.  As  justly  remarked  by  Dr. 
Todd,  "  he  observes,  in  one  place,  that  the  deep  layer 
of  the  subcutaneous  cellular  tissue  constitutes  the  super- 
ficial fascia;  and,  in  the  next  page,  states  that  the  super- 
ficial fascia  is  nothing  else  than  the  cellular  tissue  con- 
densed, whose  laminae,  strongly  applied  one  against  the 
other,  are  ultimately  reduced  to  somewhat  of  the  aponeurotic 
form."  There  is  no  doubt  that  by  most  authors  what  is 
called  superficial  fascia  is  nothing  more  than  the  subcuta- 
neous filamentous  tissue,  and  that  the  two  terms  are  syno- 
nymous.] The  internal  abdominal  aponeurosis  varies  in 
strength  in  difierent  situations.  a.  Its  anterior  portion, 
{fascia  transversaUs  of  other  authors,)  which  lines  the  trans- 
versalis  muscle,  is  strong  inferiorly,  becoming  attenuated 
as  it  ascends,  until  it  reaches  the  diaphragm,  where  it  is 
gradually  lost  in  the  connecting  filamentous  tissue.  In  hke 
manner,  as  it  approaches  the  rectus  muscle  it  becomes 
thinner,  and  at  the  posterior  surface  of  the  sheath  of  this 
muscle  its  fibres  generally  cease  to  be  recognizable ;  but 
an  apparent  continuity  of  the  aponeurosis  is  produced  by  the 
union  and  subsequent  prolongation  of  the  two  laj^ers  of 
filamentous  tissue,  which  served  to  connect  it  by  one  of 
its  surfaces  to  the  transversalis  muscle,  and,  by  the  other, 
to  the  peritoneum.  In  this  filamentous  prolongation  of 
the  membrane,  a  few  aponeurotic  fibres  may  sometimes 
be  observed  extending  as  far  as  the  median  line.  Inferiorly, 
the  anterior  portion  descends  behind  the  symphysis  of  the 
pubes,  where  it  joins  the  pelvic  portion.     Behind  Gimber- 
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nat's  ligament,  to  wliich  it  is  closely  adherent,  it  is  inter- 
woven with  the  tendinous  fibres  of  the  transversalis  muscle, 
and,  in  conjunction  with  these  fibres,  is  attached  to  the 
pubes,  where  it  is  continuous  with  the  posterior  portion. 
Where  the  large  vessels  of  the  lower  extremity  pass  behind 
Poupart's  ligament,  the  anterior  and  posterior  portions  are 
separated  for  a  space  corresponding  in  extent  with  the  sheath 
of  these  vessels.  On  the  iliac  side  of  the  sheath  they 
are  again  continuous,  and  their  line  of  union  extends  along 
the  iliac  half  of  Poupart's  ligament  and  the  crest  of  the 
ilium.  At  the  place  where  the  spermatic  vessels  traverse 
the  abdominal  muscles,  the  anterior  portion  sends  off  a 
tubular  investment  which  accompanies  these  vessels  in  their 
passage  to  the  testicle,  h.  The  'posterior  'portion,  {fascia 
iliaca,)  spread  over  the  iliac  fossa,  covers  the  iliacus  and 
psoas  muscles,  passing  behind  the  ihac  vessels,  and,  at  the 
same  time,  sending  before  these  vessels  a  few  investing 
fibres.  At  the  ileo-pectineal  line  it  is  continuous  with  the 
pelvic  portion.  As  this  portion  of  the  aponeurosis  is  placed 
behind  the  large  vessels  in  the  iliac  region,  so  it  maintains 
the  same  relative  situation  in  its  descent  into  the  thigh, 
where  it  constitutes  the  posterior  part  of  the  femoral  sheath, 
whilst  a  similar  prolongation  from  the  anterior  portion, 
which  descends  in  front  of  the  femoral  vessels,  forms  the 
anterior  part  of  the  sheath ;  or,  in  other  words,  the  lower 
part  of  the  internal  abdominal  aponeurosis  is  prolonged  as 
a  funnel-shaped  process,  which  invests  the  femoral  vessels 
in  their  passage  behind  Poupart's  ligament  and  along  the 
upper  part  of  the  thigh.  Posteriorly,  it  covers  the  psoas 
and  quadratus  lumborum  muscles  and  the  lumbar  vertebrae, 
adheres  to  the  ligamentum  arcuatum,  and  is  lost  superiorly 
in  the  filamentous  tissue  which  lines  the  diaphragm,  c.  The 
pelvic  portion,  continuous  with  the  anterior  behind  the 
pubes,  adheres  to  the  triangular  ligament,  and  descends 
to  the   point  where  the  urethra  quits   the   pelvis.     It  then 
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turns  backward  upon  the  upper  surface  of  the  prostate  and 
neck  of  the  bladder,  and  constitutes  the  anterior  ligament 
of  the  bladder.  Laterally,  it  is  connected  with  the  iliac 
portion  at  the  ileo-pectineal  line,  from  which  it  passes  over 
the  posterior  surface  of  the  internal  obturator  muscle,  giving 
off  a  tubular  investment  for  the  obturator  vessels,  and 
descending  until  it  reaches  the  oblique  line  which  extends 
from  the  symphysis  of  the  pubes  to  the  spine  of  the  ischium. 
From  this  line  it  extends  over  the  pelvic  surface  of  the 
levator  ani  muscle,  and  reaches  the  side  of  the  rectum, 
bladder,  and  prostate,  becoming  blended  with  these  parts, 
and  forming,  in  this  situation,  the  lateral  ligaments  of 
the  bladder  and  the  fibrous  capsule  of  the  prostate.  In 
the  interval  between  the  spine  of  the  ischium  and  the  pro- 
montory of  the  sacrum,  the  pelvic  portion  is  placed  behind 
the  internal  iliac  artery,  and  gives  a  tubular  investment, 
more  or  less  distinct,  to  its  different  branches,  as  they  escape 
from  the  pelvis.  On  reaching  the  surface  of  the  sacrum, 
the  pelvic  portions  of  each  side  become  continuous. 

The  external  surface  of  this  aponeurosis  is  generally  con- 
nected to  the  various  structures  upon  which  it  rests,  by 
means  of  a  layer  of  filamentous  tissue;  but  in  those  parts 
where  it  comes  in  contact  with  the  osseous  and  ligamentous 
structures,  namely,  at  the  crest  of  the  ilium,  ileo-pectineal 
line,  tendon  of  the  transversalis  muscle,  Poupart's  ligament, 
the  ligamentum  arcuatum,  &c.,  the  union  is  of  a  more  inti- 
mate nature,  its  fibres  being  continuous  with  the  periosteum 
in  the  case  of  the  former  tissue,  and  the  aponeurotic  fibres  in 
that  of  the  latter.  Its  internal  surface  is  connected  with  the 
peritoneum  by  the  subserous  filamentous  tissue  of  the  abdo- 
men and  pelvis.  In  structure  it  exhibits  the  ordinary  cha- 
racters and  physical  properties  of  white  fibrous  tissue,*  being- 
constituted  of  minute  wavy  fibres,  having  a  whitish,  glisten- 
ing aspect,  and  possessing  so  low  a  degree  of  elasticity  and 

*  See  note,  p.  3. 
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extensibility  as  to  be  termed  inelastic,  and  under  ordinary 
circumstances  inextensible.  From  a  long-continued  and 
slowly  acting  force,  as  in  the  pressure  of  hernial  protrusion, 
we  find  that  the  fibres  of  which  the  internal  abdominal  apo- 
neurosis is  composed,  as  well  as  those  of  the  tendons  of  the 
external  and  internal  oblique,  and  the  transversalis,  admit 
of  being  somewhat  elongated.  These  fibres  present  consider- 
able variety  in  their  course  and  arrangement.  In  some  parts 
they  are  nearly  parallel ;  in  others,  irregularly  interwoven  ; 
and  in  some  situations  they  admit  of  being  separated  into  two 
or  more  distinct  layers. 

Most  authors  describe  this  membrane  as  fibro-cellular,  or 
as  partly  fibrous  and  partly  cellular.  It  would,  however,  be 
more  correct  to  regard  it  as  simply  aponeurotic,  varying  in 
strength  and  thickness  in  difierent  anatomical  regions,  and  in 
extent  in  different  subjects.  Strictly  speaking,  the  membrane 
should  be  said  to  terminate  where  its  characteristic  aponeu- 
rotic fibres  cease ;  and  its  apparent  prolongation  as  an  elastic 
membrane  should  be  regarded  as  a  mere  coalescence  of  the 
two  layers  of  filamentous  tissue,  which  served  to  connect  the 
aponeurosis  to  the  peritoneum  on  one  side,  and  to  the  abdo- 
minal muscles  on  the  other. 

2.  Peritoneum.  —  The  serous  membrane  of  the  abdomen 
and  pelvis,  after  lining  the  walls  of  this  cavity,  is  reflected 
over  the  viscera,  and  gives  to  them  a  more  or  less  perfect 
covering.  Its  internal  surface  is  smooth  and  shining,  and 
lubricated  by  an  unctuous  serosity.  The  external  surface  of 
the  peritoneum  is  not  easily  defined,  since  it  does  not  ob- 
viously differ  from  a  dense  filamentous  tissue,  which  gra- 
dually assumes  a  looser  texture,  until  it  merges  in  the 
common  subserous  tissue. 

The  strength  and  thickness  of  the  peritoneum  vary  in  difiTer- 
ent  situations  and  subjects.  It  is  comparatively  thick  and 
stronger  in  the  loins  and  lower  part  of  the  abdomen,  than  in 
the  neighbourhood  of  the  umbilicus.  It  is  said  by  M.  Cloquet 
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to  be  in  fat  persons  as  thin  and  transparent  as  the  arachnoid 
from  the  deposition  of  fat  between  the  laminae  of  the  subse- 
rous tissue,  or  in  other  words  in  the  filamentous  tissue,  imme- 
diately subjacent  to  the  basement  membrane,  so  as  to  produce 
a  partial  decomposition  of  the  membrane  from  without  in- 
wards, whilst  in  dropsical  subjects  it  frequently  appears  thick- 
ened from  condensation  of  the  filamentous  tissue.  The  elas- 
ticity of  the  peritoneum,  as  of  all  serous  membranes,  is  enor- 
mous ;  as  is  evinced  in  the  great  increase  in  extent  which  it  un- 
dergoes in  ascites  and  pregnancy,  and  the  rapid  reduction  to 
its  normal  extent  after  the  removal  of  these  causes  of  disten- 
sion. This  elasticity  is  said  to  be  owing  to  the  admission  of 
the  yellow  fibrous  element  into  the  layer  which  forms  the  chief 
substance  of  the  subserous  membrane  ;  the  white  element, 
which  was  previously  wavy,  becoming  straight  on  the  appli- 
cation of  the  distending  force,  and  resuming  the  wavy  direction 
on  its  removal. 

The  peritoneum  facilitates  the  movements  of  the  viscera 
upon  each  other,  and  against  the  abdominal  walls ;  and,  by  its 
folds  and  involutions,  suspends  them  in  their  places  and  deter- 
mines the  extent  of  their  movements.  It  may  also  add 
slightly  to  the  strength  of  the  walls  of  the  abdomen.* 

3.  The  Subcutaneous  Filamentous  tissue,  {Superficial  Fascia,) 
spread  over  the  lower  part  of  the  abdomen  and  upper  portion 
of  the  thigh,  assumes  in  all,  save  very  fat  subjects,  a  membra- 
nous character.  Its  external  surface  is  coarse  and  reticulated, 
contains  more  or  less  adipose  tissue,  and  is  attached  to  the 
skin.  Its  internal  surface  is  more  membranous,  almost  free 
from  fat,  and  is  generally  united  by  loose  and  delicate  filaments 
to  the  abdominal  muscles  and  their  tendons,  and  to  the  apo- 
neurosis of  the  thigh.  At  the  linea  alba,  Poupart's  ligament, 
the  external  ring,  and  the  saphenous  opening,  the  deeper  layer 

*  The  abdominal  muscles,  as  entering  into  the  formation  of  the  walls  of 
tlie  abdomen,  will  be  described  (so  far  as  hernia  is  concerned)  in  the  ana- 
tomy of  the  parts  connected  with  the  various  kinds  of  hernia. 


WALLS    OF    THE   ABDOMEN.  9 

is  more  firmly  attached,  in  consequence  of  an  intermixture  of 
aponeurotic  fibres  derived  from  the  subjacent  structures. 

The  subcutaneous  tissue  lodges  the  superficial  blood-vessels, 
lymphatics,  and  nerves.  The  whole  of  the  subcutaneous 
tissue  of  the  inguinal  and  femoral  regions  is,  by  some  authors, 
xidimedi  superficial  fascia  ;  YfYiAsi  the  latter  designation  is,  by 
others,  limited  to  the  deeper  seated  and  more  membranous 
layer. 


10 


CHAPTER  II. 

ON  THE  HERNIAL   APERTURES. 

Properly  speaking,  there  are  no  apertures  in  the  abdomi- 
nal or  pelvic  walls  in  their  normal  condition,  since  the  va- 
rious passages  by  vs^hich  the  vessels  and  nerves  leave  and 
enter  the  abdominal  and  pelvic  cavities  are  completely  filled 
by  them.  The  same  objection  has  been  made  by  some  anato- 
mists against  the  use  of  the  term  abdominal  cavity,  on  pretty 
nearly  the  same  or  even  less  grounds.  But,  notwithstanding 
these  objections,  it  has  been  found  desirable,  for  the  con- 
venience of  description,  to  retain  these  terms.  Those  parts 
of  the  abdominal  and  pelvic  walls,  through  which  the  viscera 
protrude,  may  then  be  termed  the  hernial  apertures.  They 
are  of  two  kinds,  natural,  and  abnormal :  the  former  exist  for 
the  transmission  of  blood-vessels  and  other  structures,  and 
surround  the  vessels  and  their  sheaths;  the  latter  result 
from  defective  development,  or  laceration  of  aponeurosis  or 
muscle.  Prior  to  the  existence  of  hernia,  as  above  remarked, 
the  normal  apertures  scarcely  merit  this  designation,  since 
they  present  no  absolute  solution  of  continuity,  being  occu- 
pied by  the  structures  which  they  transmit,  and  by  filamen- 
tous tissue.  Hence,  when  hernia  does  not  exist,  the  term  is 
only  used  to  designate  certain  parts  of  the  walls  which  are 
weaker  than  the  rest,  and  offer  a  more  feeble  resistance  to 
the  pressure  of  the  viscera,  and  which,  from  their  situations, 
are  more  exposed  to  that  pressure.  The  structures  forming 
the  boundaries  of  the  hernial  apertures  are  white  fibrous 
tissue,  bone,  and  muscle.     The  former  is  the  most  frequent, 
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and  sometimes  the  sole  constituent,  as  in  the  umbilical  aper- 
ture. The  external  abdominal  ring  is  formed  by  white 
fibrous  tissue  and  bone  ;  the  internal  ring,  by  the  muscular 
and  tendinous  fibres  of  the  lower  part  of  the  transversalis 
muscle.  It  is  important  to  bear  in  mind  these  structural 
peculiarities  in  estimating  the  changes  to  which  the  apertures 
are  subject,  as  well  as  the  influence  they  may  exert  upon  a 
protruded  viscus. 

When  distended  by  hernia,  the  apertures  have  a  tendency 
to  become  enlarged,  and  to  assume  a  circular  form.  The 
osseous  structures  undergo  no  change ;  but  the  softer  tissues, 
by  laceration  or  temporary  extension,  yield  to  violent  force 
suddenly  applied,  or  by  simple  extension  from  more  mode- 
rate but  long-continued  pressure.  Thus,  muscular  fibre 
admits  of  gradual,  and,  to  a  certain  degree,  of  sudden  elonga- 
tion. It  is  also  subject  to  spasmodic  action,  and  consequently 
may  exert  constricting  influence  ;  as,  for  example,  at  the 
internal  abdommal  ring.*  Wliite  fibrous  tissue,  as  before 
observed,  powerfully  resists  sudden  distension,  but  gradually 
yields  to  a  moderate  but  long-contmued  force.  Hence,  an 
aperture  formed  of  this  tissue  alone,  or  in  conjunction  with 
bone,  can  only  admit  of  sudden  enlargement  from  separation 
of  its  fibres,  or  from  their  actual  laceration ;  but  it  may  be- 
come greatly  enlarged  by  elongation  of  the  tissue,  from  the 
long -continued  distending  force  of  old  herniae.  After  being 
in  this  manner  elongated,  it  may  however  to  a  certain  ex- 
tent become  less  so,  after  the  lapse  of  a  period  more  or  less 
considerable,  on  the  cessation  of  the  distending  cause.  This 
property  has  an  important  reference  to  the  radical  cure  of 
hernia. 

*  By  the  internal  abdominal  ring  is  here  meant  those  structures  Avhich 
surround  the  abdominal  extremity  or  the  commencement  of  the  sheath  of 
the  spermatic  vessels. 
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CHAPTER  III. 
ON  THE   HERNIAL    SAC. 

When  the  viscera  escape  from  their  natural  boundaries 
through  the  hernial  apertures,  they  usually  push  a  portion  of 
the  peritoneum  before  them ;  and  thus,  in  their  hernial  state, 
or  new  situation,  derive  from  it  an  investment  named  the 
hernial  sac. 

1.  Mode  of  formation. — -In  the  neighbourhood  of  the  aper- 
tures, the  peritoneum  is  loosely  attached,  and  readily  "  lends 
itself,"  as  M.  Cloquet  has  well  observed,^  for  the  formation  of 
the  sac,  gliding  before  the  viscus  over  the  edge  of  the  aper- 
ture. The  sac  is  thus  formed,  in  its  early  stage,  by  a 
displacement  of  that  portion  of  the  peritoneum  lining  and 
surrounding  the  aperture  ;  but,  at  a  subsequent  period,  the 
causes  of  protrusion  continuing,  the  protruded  membrane 
itself  becomes  stretched  and  the  sac  thereby  enlarged,  not 
only  by  further  protrusion  of  the  peritoneum,  but  also  by 
actual  stretching  of  the  texture  of  that  portion  already  dis- 
placed ;  and  should  the  pressure  of  the  viscus  from  behind  be 
considerable,  or  suddenly  applied,  it  yields  even  more  freely, 
in  consequence  of  minute  lacerations  of  its  external  surface.^ 
The  sac  thus  produced  may  be  regarded  as  a  mere  pouch  of 
the  peritoneum.  The  opening  from  the  general  peritoneal 
cavity  into  this  sac  is  called  the  mouth ;  the  contracted  por- 
tion immediately  beyond,  the  neck ;  the  dilated  portion 
beyond  this,  the  body  ;  which  usually  terminates  in  a  rounded 
form,  the  fundus  or  base. 

When  the  peritoneum  quits  the  abdomen,  so  as  to  form  a 
hernial  sac,   it  is  accompanied  by  its   subjacent  filamentous 
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tissue,  which  is  stretched  and  elongated.  If  the  displacement 
be  great  or  sudden,  many  of  the  filaments  are  torn,  and  the 
sac  soon  forms  new  connections  to  the  surrounding  parts  by  a 
tissue  of  the  same  character.  But  a  hernial  sac  is  not  always 
formed  by  a  distending  or  propelling  force  from  within,  as 
above  described ;  for  traction  from  without  is  also  capable, 
under  certain  circumstances,  of  producing  it.  Thus  an  en- 
larged testicle,  a  hydrocele,  or  a  tumour  developed  externally 
to  the  peritoneum,  may,  by  its  weight,  draw  down  the  little 
corrugated  portion  of  peritoneum  lining  the  internal  opening 
to  the  inguinal  canal,  and  cause  the  depression  of  the  mem- 
brane, which  naturally  exists  in  this  situation,  to  enter  the 
canal,  and  thus  to  constitute  a  pouch  ready  to  receive  the 
viscera.^ 

2.  Forms  and  varieties.  —  The  sac  presents  an  almost 
endless  diversity  of  forms.  These  forms  are  referred  by 
M.  Cloquet  to  four  primitive  types : — a.  the  cylindroidal 
(figure    1) ;     h.    the     spheroidal    (fig.    2)  ;    c.    the    pyriform 
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Cylindroidal  sac. 


Spheroidal  sac. 
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Fia-.  3. 


(fig.  3) ;  and  d.  the  conoidal  (fig.  4).  By  different  combina- 
tions of  these,  various  secondary  forms  are  produced.  From 
unequal   pressure    of  its    contents,    or  unequal    strength    of 

its  different  or  of  surrounding 
parts,  the  sac  may  yield  un- 
equally and  assume  an  irregularly 
pouched  condition  (fig.  5).  These 
partial  dilatations  sometimes  con- 
stitute small  supplementary  sacs, 
which  occasionally  communicate 
with  the  primary  sac  by  a  well- 
defined  neck.  Occasionally  the 
sac  exhibits  two  or  more  succes- 


Fia-.  4. 


Pyriform  sac. 


Conoidal  sac. 


sive  compartments,  separated  from  each  other  by  a  con- 
tracted portion  or  neck  (fig.  6) ;  and  a  few  instances  have 
been  observed  in  which  there  existed  at  the  lower  and 
posterior  part  of  the  sac  an  aperture,  surrounded  by  a 
fibrous  neck,  communicating  with  a  serous  bag  which 
passed  upwards  behind  the  sac,  and  adhered  to  the  anterior 
surface  of  the  cord  (fig.  7).  This  variety  of  sac  M.  Cloquet 
has  designated  "  Sac  a  appendice  renverse."  Two  or  more 
sacs  sometimes  open  into  the  abdomen  by  a  common  mouth  ; 
and  a  plurality  of  sacs  communicating  with  the  abdomen  by 
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distinct    mouths   have   been    known   to    exist   at   the   same 
hernial  aperture.     M.  Cloquet  is  of  opinion  that  these  sacs 


Fig.  5. 


Fio-  6. 


Pouched  sac. 


Sac  with  plurality  of  necks. 


result  from  separate  hernial  protrusions,  and  in  this  opinion 
my  observation  leads  me  to  agree  v^ith  him.  In  many 
herniae  of  the  bladder  and  of  the  ca3cum,  the  sac  is  only 
partial,  and  in  some  protrusions  of  these  organs  it  is  alto- 
gether deficient.  Those  herniae  through  the  diaphragm  are 
also  devoid  of  sac,  w^hich  result  from  defective  muscular 
development,  accompanied  by  a  deficiency  of  the  serous 
membranes ;  in  w^hich  cases  a  communication  exists  between 
the  peritoneal  and  pleural  membranes. 

3.  Structural  alterations  of  the  sac. —  In  recent  herniae, 
and  also  in  many  of  older  date,  the  sac  does  not  sensibly 
differ  in  structure  from  the  healthy  peritoneum ;  and  it 
frequently  preserves  the    natural   appearances   of   a    serous 
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Sae  with  an  appendix  reflected 
upon  itself. 


membrane,  even  when  tlie 
subserous  tissue  is  materially 
altered. 

Scarpa  pointed  out  that 
many  alterations  of  structure, 
supposed  by  previous  anato- 
mists to  be  seated  in  the  sac, 
belonged  in  reality  to  the  sub- 
serous tissue.  Whilst,  how- 
ever, we  acknowledge  the  force 
of  the  observations  of  Scarpa, 
we  must  avoid  falling  into  the 
opposite  error  of  imputing  to 
the  subserous  tissue  various 
morbid  changes  essentially  con- 
nected with  the  serous  part  of 
the  sac ;  changes  which  fre- 
quently exert  a  most  important 
influence  in  the  production  of  strangulation.  True  it  is 
that  great  difficulty  frequently  exists  in  determining  to 
which  of  these  tissues  the  changes  belong,  since  to  the 
naked  eye  there  is  no  definite  line  of  boundary  between 
them,  and  it  is  impossible  to  determine,  even  by  a  close 
inspection,  where  the  one  ends  and  the  other  begins; 
there  being  a  gradual  transition  from  the  surrounding 
dense  filamentous  tissue,  to  the  more  loosely  reticulated  tex- 
ture of  what  is  usually  called  the  subserous  tissue. 

The  most  important  alteration  which  occurs  in  the  walls  of 
the  sac,  is  a  gradual  conversion  of  the  filamentous  or  areolar 
tissue  into  the  white  fibrous  element.  This  fibrous  structure 
becomes  developed  most  frequently  at  the  neck  of  the  sac, 
I  have  examined  this  change  of  structure  in  a  very  early 
stage,  when  the  fibres  were  scarcely  perceptible  to  the  naked 

*  These  illustrations  of  the  different  forms  of  the  hernial  sac  are  taken 
from  Cloquet. 
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eye  ;  but,  by  rendering  the  membrane  tense,  tbe  resistance 
which  they  produced  was  rendered  sensible  to  the  touch.  So 
closely  was  this  fibrous  structure  incorporated  with  the 
internal  membrane  or  wall  of  the  sac  itself,  that  it  was 
scarcely  possible  to  separate  them,  without  perforating  the 
sac.  In  the  more  advanced  stages  of  this  development  of 
fibrous  tissue,  the  adventitious  structure  appears  in  distinct 
fasciculi,  which  are  firm,  white,  opaque,  and  glistening,  irre- 
gularly interwoven.  I  have  in  my  possession  the  sac  of  an 
old  direct  inguinal  hernia,  around  the  neck  of  which  are 
numerous  opaque  white  glistening  fascicuH,  precisely  similar 
in  their  physical  characters  to  those  of  which  the  dura  mater 
is  composed. 

So  closely  is  this  altered  structure  connected  with  the 
serous  membrane,  that  M.  Cloquet,  in  describing  it,  says 
that  the  serous  membrane  appears  thickened,  whitish,  opaque, 
and  firm,  and  more  or  less  distinctly  fibrous.^  The  fibrous 
change  also  frequently  occurs  around  the  orifices  of  supple- 
mentary pouches  developed  from  the  sac.  Occasionally,  but 
less  frequently,  the  body  of  the  sac  exhibits  a  similar  change. 

The  sac  is  sometimes  opaque.  It  is  occasionally  the  seat 
of  red  and  brown  coloured  spots  from  ecchymosis,  and  it 
sometimes  exhibits  various  degrees  and  forms  of  vascular 
injection. 

The  secreting  surface  of  the  sac,  when  inflamed,  pours 
out  lymph,  which,  as  before  remarked,  becoming  organized, 
forms  false  membranes  and  adhesions  between  it  and  its  con- 
tents, and  may  thus  render  the  hernia  irreducible.  Fibrous 
bands  may  in  this  way  be  developed,  and  may  occasion  stric- 
ture of  any  portion  of  the  contents  of  the  hernial  sac. 

The  sac  occasionally  secretes  an  undue  quantity  of 
serum,  which  accumulates  and  constitutes  what  has  been 
termed  dropsy  of  the  sac.  Enormous  quantities  of  serum  are 
sometimes  found  in  the  sac. 

4.  Spontaneous  closure  of  the  neck  of  the  sac. — When  the 
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entrance  of  the  viscera  into  the  sac  is  prevented,  its  neck  has 
a  remarkable  tendency  to  contract,  and,  as  it  diminishes  in 
size,  it  becomes  more  loosely  attached  to  the  hernial  aperture. 
This  contraction  may  proceed  to  such  a  degree  as  to  produce 
actual  closure  of  the  mouth  of  the  sac.  A  serous  bag  then 
remains  closed  like  the  tunica  vaginalis  from  the  general  cavity 
of  the  peritoneum.  By  the  side  of  this  closed  cyst,  a  fresh 
portion  of  peritoneum  may  afterwards  be  protruded  through 
the  same  hernial  aperture,  so  as  to  form  a  new  sac  in  close 
contiguity  with  the  old  one.  In  this  manner,  M.  Cloquet  con- 
siders that  many  of  the  serous  cysts  occurring  in  the  vicinity 
of  hernial  tumours  are  produced.  Probably  the  cases  of  femo- 
ral hernia  imbedded  in  a  double  sac,  recorded  by  Mr.  Che- 
valier,^ and  M.  Dupuytren'^  have  been  formed  in  this  way. 

An  essential  requisite  for  the  contraction  of  the  neck  of  the 
sac  is  the  absence  within  it  of  any  part  of  the  viscera,  which  is 
most  effectually  fulfilled  by  the  use  of  well-adapted  trusses. 

In  some  cases,  before  the  perfect  closure  of  the  mouth  of 
the  sac  is  accomplished,  a  fresh  visceral  descent  carries  before 
it  a  new  pouch  of  peritoneum ;  and  thus  a  new  sac  is  formed, 
which  communicates  at  its  base  with  the  contracted  opening  of 
the  neck  of  the  original  sac.  This  process  is  sometimes  even 
repeated,  and  thus  are  produced,  as  Arnaud  has  suggested, 
and  M.  Cloquet  has  proved,  those  forms  of  sacs  which  have 
two,  three,  or  more  compartments  placed  one  above  another, 
and  communicating  by  narrow  necks  or  openings. 

5.  Morbid  changes  in  the  subserous  filamentous  tissue, — 
This  structure  is  more  frequently  the  seat  of  pathological 
change  than  the  sac  itself.  From  interstitial  deposition  of 
organizable  lymph,  it  becomes  a  dense,  opaque,  resisting 
membrane,  sometimes  separable  into  several  layers,  which  may 
be  divided  in  succession  in  the  operation  for  strangulated 
hernia  before  the  sac  is  reached.  When  thus  altered,  the  sac 
itself,  more  especially  its  body,  is  frequently  unchanged,  and 
retains  its  natural  tenuity  and  transparency. 
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The  subserous  tissue  of  the  sac  of  some  hernise,  more  espe- 
cially femoral  and  direct  inguinal,  is  the  seat  of  deposits  of 
fat,  which,  when  abundant  and  indurated,  bear  a  close  resem- 
blance to  omentum,  and  have  frequently  been  mistaken  for 
it  during  operation.  This  error  may  be  avoided  by  observing 
that  the  fatty  substance  in  question  is  not  immediately  sur- 
rounded with  any  structure  resembling  serous  membrane,  but 
is  closely  connected  on  all  sides  to  the  surrounding  parts  by 
filamentous  tissue.  By  carefully  separating  these  packets  of 
fat,  which  in  most  instances  are  irregularly  distributed,  inter- 
vening portions  of  the  sac  itself  may  generally  be  exposed. 


c  2 


20 


CHAPTER  IV. 

CONSTITUENTS   OF   HERNI-ffi. 

There  are  none  of  the  abdominal  or  pelvic  viscera,  except 
the  pancreas  and  duodenum,  v^hich  have  not  occasionally  con- 
tributed to  the  formation  of  hernial  tumours. 

The  parts  most  frequently  protruded  are  the  ileum  and  the 
omentum. 

The  stomach  has,  in  a  few  instances,  been  found  in  the 
hernial  sac,  but  it  is  less  frequently  protruded  than  was  for- 
merly imagined.  Hernige  occurring  at  the  upper  part  of  the 
linea  alba  near  the  ensiform  cartilage,  attended  with  distress- 
ing dyspeptic  symptoms,  were  supposed  by  Garengeot^  and 
the  younger  Pipelet^  to  be  hernige  of  the  stomach ;  but  in 
none  of  the  cases  which  they  have  recorded  was  the  stomach 
ascertained  by  dissection  to  have  been  protruded.  They 
merely  inferred  that  the  hernia  was  constituted  by  the 
stomach  from  the  situation  of  the  tumour,  the  severe  symp- 
toms of  gastric  disturbance  by  which  it  was  attended,  and  the 
relief  of  these  symptoms  experienced  from  the  use  of  trusses. 
"We  are  not  justified  in  inferring  from  these  circumstances  that 
the  stomach  is  the  part  protruded.  The  connexion  existing 
between  the  stomach  and  the  colon  and  omentum  suificiently 
explains  the  disturbance  of  the  functions  of  the  former,  when 
the  latter  organs  are  displaced.  Although  the  cases  recorded 
by  Garengeot  and  Pipelet  cannot  be  adduced  in  proof  of  the 
stomach  having  been  the  displaced  organ,  yet  numerous 
instances  have  occurred  in  which  diaphragmatic  hernise  have 
been  constituted  either  entirely,  or  in  part,  by  the  stomach ; 
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and  a  few  rare  instances  have  occurred  of  enormous  inguinal 
lierniae,  in  which,  along  with  other  viscera,  the  stomach  was 
partially  protruded.'" 

The  rectum,  along  with  other  portions  of  the  intestinal 
tube,  constituted  a  large  ischiadic  hernia  in  a  case  communi- 
cated to  Haller." 

The  protruded  portion  of  the  alimentary  canal  may  consist 
of  a  part  only  of  its  cylinder,  or  of  an  entire  coil,  or  of  several 
feet  of  the  tube.  Sometimes  a  small  portion  of  the  cylinder 
has  been  lengthened  into  a  pouch  or  diverticulum,'^  which 
becoming  strangulated  has  proved  fatal. 

Many  instances  are  recorded  of  the  ovaries,  fallopian  tubes, 
and  uterus  having  been  in  a  hernial  state.  Mr.  Nourse  re- 
moved the  ovaries  which  formed  a  hernial  tumour  in  each 
groin  of  a  yoimg  woman  admitted  into  St.  Bartholomew's 
Hospital.  The  tumours  had  become  so  painful  as  to  incapa- 
citate her  from  pursuing  her  usual  avocations,  on  which 
account  she  desired  their  removal.  After  the  operation  she 
enjoyed  good  health,  but  ceased  to  menstruate.  Dr.  Davis 
witnessed  the  gravid  uterus  at  the  ninth  month  protruding 
at  the  navel,  and  hanging  forward  over  the  pubes. 

Where  there  has  been  great  congenital  deficiency  of  the 
abdominal  muscles,  the  spleen,  the  liver,  and  the  kidneys 
have  contributed  to  the  formation  of  hernial  tumours. 

Herniae  have  received  various  names  from  the  viscera  which 
constituted  the  protrusion  ;  as  enterocele  [evTspov  an  intestine, 
and  xrjXri  a  tumour),  epiplocele  {tit'niXoov  the  omentum,  and 
x^Ayj),  entero-epiplocele,  metrocele  {(J'yjTYip  uterus),  cystocele, 
(xufi;  the  bladder),  &c. 

Some  of  the  viscera,  as  the  caecum,  sigmoid  flexure  of  the 
colon,  and  urinary  bladder,  when  protruded,  give  to  the 
hernia  such  peculiar  characters  as  to  require  a  special  notice 
in  this  place. 

1.  Hernia  in  ivhich  the  ccBcum  forms  the  principal  part  of 
the  protrusion. — The  caecum  in  its  natural  locality  is  invested 
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with  peritoneum  only  in  front  and  laterally,  and  is  fixed  in 
its  position  posteriorly  by  filamentous  tissue.  Under  a 
variety  of  circumstances,  it  gradually  proceeds  from  the  iliac 
fossa,  and  taking  the  course  of  the  inguinal  canal  sometimes 
reaches  the  lower  part  of  the  scrotum.  Throughout  its 
whole  descent,  it  constantly  retains  the  filamentous  connexions 
of  its  posterior  surface,  adhering  successively  to  the  inguinal 
canal,  and  to  the  structures  within  the  scrotum.  In  this  re- 
spect, the  descent  of  the  caecum  is  analogous  to  that  of  the 
testicle ;  which  organ,  being  covered  by  peritoneum  only 
laterally  and  in  front,  is  held  in  its  situation  posteriorly  by 
filamentous  tissue,  and  retains  this  mode  of  connexion 
throughout  its  whole  descent. 

After  the  csecum  has  descended  as  low  as  the  internal  ring, 
its  posterior  surface  is  the  part  usually  first  protruded  into 
the  inguinal  canal.  Hence,  when  the  protrusion  is  of  small 
size,  it  is  constituted  by  a  portion  of  the  csecum  altogether 
devoid  of  peritoneum,  and  a  true  hernia  without  a  sac  is  pro- 
duced. As  it  enlarges,  the  peritoneum  is  occasionally  stripped 
to  some  extent  from  the  muscular  coat  of  the  cscum,  and 
thus  a  cecal  hernia  of  larger  size  may  exist  without  a  sac. 
In  this  form  and  stage  of  the  complaint,  from  the  yielding 
character  of  their  filamentous  connexions,  the  protruded 
part  may  by  pressure  be  made  to  enter  the  abdomen,  but 
it  speedily  returns  when  the  pressure  is  discontinued. 

If  the  csecum  descend  still  lower,  and  sometimes  even 
in  the  earliest  stage  of  the  protrusion,  a  portion  of  it 
invested  by  peritoneum,  as  well  as  the  uncovered  pos- 
terior surface,  is  protruded.  The  hernia  now  presents  the 
peculiar  character  of  having  a  partial  sac ;  a  small  pouch  of 
peritoneum  being  drawn  down,  which  is  situated  at  the  upper 
part  of  the  protrusion.  This  small  partial  sac  is  limited 
to  the  upper  part  of  the  hernia,  the  inferior  lateral  and  pos- 
terior parts  of  the  protruded  caecum  being  devoid  of  perito- 
neum and  fixed  by  filamentous  adhesions  to  its  new  locality. 
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As  the  caecum  descends,  the  neighbouring  portions  of 
the  ileum  and  colon  are  drawn  down,  and  also  a  larger 
peritoneal  pouch,  which  may  allow  portions  of  the  floating 
viscera  to  descend  into  it.  This  new  protrusion,  by  pro- 
gressively enlarging  the  sac,  may  cause  it  ultimately  to 
descend  lower  than  the  caecum  itself.  If  in  this  advanced 
stage  of  cecal  hernia  the  sac  be  opened,  the  floating  viscera 
are  seen  within  it ;  after  the  removal  of  which  the  appendix 
vermiformis  comes  into  view,  and  the  posterior  wall  of  the 
sac  appears  pushed  forward  by  the  csecum  situated  beliind 
it. 

The  caecum  is  not  always  the  part  which  primarily  con- 
stitutes the  hernia.  Sometimes  the  lower  portion  of  the 
ileum  is  the  part  flrst  protruded ;  and  this  descent  of 
the  small  intestine  increasing  may  drag  down  the  caecum 
with  it. 

It  might  naturally  be  expected  that  the  ceecum  should 
become  hernial  on  the  right  side  of  the  body  only.  But 
this  is  not  necessarily  the  case.  Sandifort  has  represented 
a  hernia  of  the  left  side  formed  by  the  caecum.^^ 

When  the  caecum  is  protruded,  it  usually  forms  an  oblique 
inguinal  hernia.  It,  however,  occasionally  constitutes  hernia 
of  the  tunica  vaginalis  ;  for  the  caecum  has  been  drawn 
down  into  the  scrotum  along  with  the  testicle,  in  con- 
sequence of  adhesions  contracted  during  the  foetal  state. 

Amongst  the  causes  which  tend  to  produce  a  descent  of 
the  caecum  may  be  named  an  habitual  accumulation  of 
faeces  in  this  organ,  which,  aided  by  straining  efibrts,  and 
perhaps  by  gravitation,  may  determine  the  descent  of  the 
caecum  in  preference  to  the  floating  viscera. 

Great  local  weakness  of  the  lower  part  of  the  abdominal 
walls  probably  predisposes  to  this  affection,  since,  in  most 
cases  where  the  caecum  forms  one  of  the  constituents  of  herniae 
of  large  size,  the.  inguinal  regions  are  remarkably  feeble. 
To  the  above  causes   may  be   added  an  habitual   flatulent 
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condition  of  the  large  intestines,  and  occasionally  perhaps 
of  the  small,  which,  by  the  consequent  pressure  upon  the  ab- 
dominal walls  in  front,  tends  to  thin  them  and  stretch  the 
individual  layers  of  which  they  are  composed.  From  the 
peculiar  form  and  anatomical  connexions  of  the  caecum, 
gas,  when  once  accumulated  within  it,  escapes  with  dijEfi- 
culty ;  the  inflated  caecum  constantly  presses,  therefore,  upon 
or  near  to  the  inguinal  ring,  and,  upon  any  unusual  exertion 
of  the  abdominal  muscles,  or  the  assumption  of  any  pecu- 
liar position  of  the  body  favourable  to  the  production  of 
hernia,  a  portion  of  the  csecum  is  protruded  through  the  ring. 
I  have  already  stated,  that,  in  their  early  stages,  hernise  into 
which  portions  of  the  caecum  enter  are  reducible  ;  but  where 
they  have  attained  considerable  size,  and  are  of  long  standing, 
they  are  necessarily  irreducible.  The  floating  viscera,  which 
may  have  descended  into  the  sac,  may  indeed  admit  of 
replacement ;  but  the  ceecum  remains  fixed  to  the  inguinal 
canal  or  scrotum.  But  there  can  be  no  doubt  that  the 
irreducible  condition  in  these  herniae,  when  they  are  of 
moderate  size,  may  be  gradually  overcome  by  prolonged 
recumbency,  aided  by  the  pressure  of  a  truss  with  a  hollow 
pad.  By  this  treatment  the  caecum  may  be  made  to  assume 
a  retrograde  course,  and,  in  some  instances,  it  may  be  re- 
placed within  the  abdomen. 

The  symptoms  peculiar  to  hernia  in  which  the  C£ecum 
is  the  principal  part  displaced,  in  the  early  stages  are  ex- 
tremely obscure.  Indeed,  I  am  not  aware  that  it  can  by 
any  means  be  recognized.  When,  however,  it  is  of  large 
size,  an  uneven  nodulated  surface  sometimes  indicates  the 
character  of  the  protrusion.  Scarpa  has  observed,  in  large 
herniae  of  this  description,  a  depression  in  the  iliac  fossa, 
produced  by  the  absence  of  this  portion  of  the  large  in- 
testines from  its  usual  situation.  The  gradual  descent  of 
the  hernia  may  also  lead  to  the  suspicion  of  the  protrusion 
being  cecal ;  but  it  must  be  remembered  that  many  oblique 


CONSTITUENTS  OF   HERNIA.  25 

and  direct  inguinal  herniae,  formed  by  the  small  intestine, 
are  gradual  in  their  descent.  We  may,  also,  be  misled  by 
our  patients,  who  may  have  overlooked,  and  only  have  be- 
come aware  of  the  existence  of  the  disease,  when  a  fresh 
descent  of  the  floating  viscera  into  the  originally  small 
peritoneal  sac  had  caused  a  sudden  enlargement  of  the 
hernia ;  from  which  period  they  date  the  commencement 
of  their  complaint. 

As  we  can  seldom  be  quite  certain,  before  operating, 
whether  the  caecum  or  the  floating  viscera  constitute  the 
hernia,  we  should  bear  in  mind,  even  in  small  herniae, 
the  possibility  of  the  caecum  being  protruded,  and  also 
the  anatomical  peculiarities  of  this  form  of  hernia ;  but 
still  more  should  we  remember  the  possibility  of  this  being 
the  case  when  the  herniae  of  the  right  side  are  unusually 
large.  Petit  and  Arnaud  were  greatly  embarrassed  from 
being  ignorant  of  the  characters  of  this  kind  of  hernia.  And 
instances  are  on  record  of  the  caecum  having  been  opened, 
from  the  surgeon  expecting  to  find  a  sac,  and  from  not 
recognizing  the  muscular  coat  of  that  intestine.  This  coat, 
however,  in  many  of  these  old  herniae,  is  so  altered  in  appear- 
ance by  interstitial  organized  deposits  as  not  readily  to  be 
detected.  In  large  herniae  the  stricture  is  seldom  dangerous, 
and  in  those  in  which  the  caecum  is  the  protruded  gut,  it  is 
rarely,  if  ever,  formed  by  the  sac.  Hence,  in  such  cases,  the 
division  of  the  stricture  should  alone  be  the  object  of  the 
operation,  and  not  the  opening  of  the  sac.  If,  however, 
circumstances  render  it  desirable  that  the  sac  should  be 
opened  in  large  herniae  suspected  to  contain  any  portion  or 
all  of  the  CEecum,  our  incision  of  the  sac  should  be  made  at 
the  upper  part  of  the  tumour,  and  more  towards  the  mesial 
than  the  iliac  side  of  it. 

2.  When  the  sigmoid  flexure  of  the  colon  is  in  a  hernial 
state,  it  usually  descends  fixed,  in  the  same  manner  as  the 
caecum  when  in  this  condition,  by  a  connexion  of  filamentous 
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tissue,  either  directly  by  its  posterior  surface,  or  through 
the  medium  of  its  short  and  imperfect  mesentery.  In  this 
state  it  is  occasionally  found  in  inguinal  hernia  of  the 
left  side.  I  have  also  seen  the  sigmoid  flexure  thus  con- 
stituting a  ventral  hernia  midway  between  the  spine  of  the 
ileum  and  the  navel. 

3.  Hernia  in  which,  the  urinary  Madder  is  the  contained 
organ  (Cystocele).  This  is,  in  many  respects,  analogous  to 
hernia  in  which  the  caecum  is  the  part  protruded.  The 
covering  of  peritoneum  possessed  by  these  viscera  being  par- 
tial, gives  to  the  herniae  which  they  form  several  characters 
in  common. 

The  earliest  information  respecting  hernia  of  the  bladder 
was  derived  from  cases  which  had  been  mistaken.  M.  Plater, 
of  Bale,  who  hved  in  1550,  has  related  an  obstinate  case  of 
retention  of  urine,^*  in  which,  on  examination,  he  found  a 
tumour,  which  had  appeared  within  a  short  period  and  had 
rapidly  increased  in  size,  occupying  the  scrotum  and  extend- 
ing to  the  groin.  Suspecting  this  to  be  the  cause  of  the 
retention,  he  punctured  it,  and  a  copious  stream  of  urine  was 
forcibly  ejected,  to  the  great  relief  of  the  sufferings  of  the 
patient.  Urine  was  discharged  for  a  considerable  time 
through  the  wound,  which  became  ultimately  closed.  M. 
Mery^^  was  consulted  by  a  man  suffering  from  difficulty  in 
evacuating  the  bladder.  In  this  case  there  was  a  fluctuating 
tumour  in  the  scrotum,  supposed  by  Mery  to  be  hydrocele. 
The  patient  soon  convinced  him  of  his  error  by  compressing 
the  tumour  with  both  hands,  when  the  urine  flowed  freely  by 
the  urethra,  and  the  supposed  hydrocele  disappeared.  Mery 
then  concluded  that  the  tumour  was  formed  by  a  hernia  of 
the  bladder,  and  subsequently  confirmed  the  opinion  by 
dissection. 

From  these  and  similar  cases  the  attention  of  surgeons 
became  directed  to  hernise  in  which  the  bladder  was  the 
protruded  organ ;  and  about  the  middle  of  the  last  century 
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M.  Verdier^^  presented  to  the  Royal  Academy  of  Surgeons  a 
valuable  memoir  on  the  subject,  in  which  he  collected  from 
scattered  sources  numerous  cases  of  this  kind,  and  explained 
the  mode  of  its  formation  and  anatomical  peculiarities. 
Since  the  time  of  Verdier,  the  subject  has  received  further 
elucidation  from  the  vi^ritings  of  many  British  and  foreign 
surgeons. 

a.  Condition  of  parts  in  which  the  bladder  forms  the  sole 
hernial  protrusion. — The  bladder,  hke  the  caecum,  receives 
only  a  partial  covering  of  peritoneum.  When  it  is  greatly 
distended  with  urine,  the  point  of  reflexion  of  the  perito- 
neum from  its  anterior  and  lateral  surfaces  to  the  wall  of  the 
abdomen  is  elevated ;  and,  under  an  extreme  degree  of  disten- 
sion, the  peritoneum  is  sometimes  raised  so  high  as  to  be 
actually  removed  from  the  inguinal  and  femoral  apertures, 
whilst  the  bladder  itself  rises  considerably  above  them.  But, 
however  elevated  this  organ  may  be,  it  does  not  admit  of 
being  forced  through  the  hernial  apertures  whilst  in  a  state 
of  distension,  and  consequently  it  can  only  be  protruded 
through  the  inguinal  and  femoral  apertures  when  it  retains 
its  elevated  position  after  evacuation.  From  original  con- 
formation perhaps,  but  more  frequently  from  alteration  of 
structure  in  consequence  of  the  long  distension  it  has  under- 
gone during  the  existence  of  pregnancy  or  from  diseases  of 
the  prostate  and  urethra,  it  contracts  only  feebly,  and  may 
remain  in  a  flaccid  state  in  the  immediate  vicinity  of  the 
abdominal  or  femoral  rings.  In  this  condition  the  bladder 
admits  of  being  protruded  through  these  apertures.  Its 
anterior  and  lateral  surfaces  glide  below  the  reflected 
edge  of  the  peritoneum,  and  entering  the  hernial  aper- 
ture constitute  an  inguinal  or  femoral  hernia  devoid  of  a 
peritoneal  sac. 

By  subsequent  distension  the  protruded  portion  of  the  blad- 
der becomes  elongated,  and  ultimately  descends  into  the  scro- 
tum,  where  it   assumes   a  pyriform  shape,   forming  a  large 
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pouch  below,  which  communicates  above  with  the  general 
cavity  of  the  bladder  by  a  narrow  tubular  process.  This  pyri- 
form  prolongation  of  the  bladder  may  exist  without  any  cover- 
ing of  peritoneum.  Such  was  the  case  in  the  patient  from 
whose  scrotum  Mr.  Pott  removed  a  urinary  calculus. 

As  the  protruded  part  of  the  bladder,  which  at  first  is  alto- 
gether unprovided  with  a  sac,  increases,  it  frequently  drags 
down  with  it  the  reflected  edge  of  peritoneum,  and  thus  a  par- 
tial sac  is  produced,  which  is,  however,  situated  only  at  the 
front  and  upper  part  of  the  protrusion,  as  in  some  herniae 
formed  by  the  caecum. 

Into  this  sac  a  portion  of  intestine  or  omentum  may  de- 
scend, and  may  even  become  strangulated. 

The  superadded  enterocele  or  epiplocele  may,  as  it  increases 
in  size,  distend  the  peritoneal  bag  and  enlarge  its  dimensions, 
so  that  ultimately  it  may  extend  beyond  the  boundaries  of  the 
protruded  portion  of  the  bladder.  But  still  this  peritoneal 
pouch  only  forms  an  imperfect  sac  to  the  cystocele,  which  re- 
mains uncovered  by  peritoneum  at  its  posterior  surface,  where 
it  is  united  to  the  contiguous  parts  by  filamentous  tissue. 

A  cystocele  occurring  at  the  inguinal  or  femoral  apertures 
is  irreducible,  except  in  its  earlier  stage,  when  from  the  exten- 
sibility of  the  connecting  tissue,  it  may  be  pushed  within  the 
abdomen.  Even  in  the  more  advanced  stages  the  irreducible 
condition  may  sometimes  be  gradually  overcome  by  prolonged 
recumbency,  and  the  judicious  use  of  pressure.  When,  how- 
ever, the  bladder  has  reached  the  scrotum,  replacement  is  not 
to  be  expected,  and  prolonged  attempts  by  the  taxis  or  other 
means  would  be  prejudicial. 

I  cannot  forbear  transferring  to  these  pages  the  following 
report  of  the  dissection  of  a  cystocele,  from  the  pen  of  Sir 
Astley  Cooper:  "  A  large  inguinal  hernia  was  perceived  on 
the  right  side,  which  had  descended  into  the  scrotum  so  as  to 
occupy  its  lower  part ;  on  removing  the  integuments,  the 
fascia  of  the  cord  and  cremaster  were  seen  spread  over   the 
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front  part  of  the  tumour,  and  both  somewhat  increased  in 
density.  These  being  removed,  a  hernial  sac  came  into  view, 
formed  of  peritoneum,  as  in  common  inguinal  hernia,  and  not 
at  all  changed  from  its  usual  appearance.  When  the  cavity  of 
this  hernial  sac  was  laid  open  by  incision,  both  omentum  and 
intestine  presented  themselves  ;  the  bag  in  which  they  were 
contained  was  complete,  and  the  bladder  was  still  concealed. 
I  then  threw  air  in  by  the  urethra  in  order  to  inflate  the 
bladder ;  and  immediately  it  began  to  swell,  not  only  in  the 
pelvis,  but  also  in  the  scrotum  behind  the  hernial  sac,  until  it 
became  as  large  nearly  as  an  ostrich's  egg.  The  bladder  was 
situated  behind  the  peritoneal  sac,  to  the  posterior  part  of  which 
the  anterior  surface  of  the  viscus  closely  adhered.  Posteriorly 
it  was  connected  by  cellular  membrane  to  the  scrotum,  and  to 
the  tunica  vaginalis  of  the  cord.  On  tracing  it  upwards  it  was 
found  to  ascend  through  the  external  abdominal  ring  into  the 
inguinal  canal,  where  it  maintained  the  same  relative  situation 
to  the  cremaster  and  spermatic  vessels  as  in  the  scrotum.  It 
thence  extended  through  the  internal  ring  up  to  the 
pelvis."  17 

Many  cases  are  on  record  in  which  the  cystocele  has  been 
the  seat  of  calculus,  and  in  several  the  concretions  have  been 
successfully  removed  by  laying  open  the  hernial  tumour.  Occa- 
sionally they  have  escaped  by  ulceration. ^^ 

b.  Symptoms  and  peculiarities  of  a  Cystocele. — A  hernia 
of  a  portion  of  the  bladder  alone,  is  gradual  in  its  form- 
ation, but  it  may  receive  a  sudden  increase  in  size  from  a 
superadded  enterocele  or  epiplocele.  The  subject  of  this 
affection  experiences  difficulty  in  evacuating  the  bladder,  and 
can  seldom  accomplish  it  completely.  Hence  there  is  a  fre- 
quent desire  to  pass  urine.  The  tumour  generally  becomes 
larger  and  more  tense  when  the  bladder  is  distended,  smaller 
and  more  flaccid  after  micturition.  Fluctuation  is  frequently 
perceptible,  but  the  tumour  is  not  translucent.  The  tumour 
may  be  diminished  in  size  by  compression,  and  this  forcible 
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expulsion  of  its  fluid  contents  is  followed  by  an  immediate 
desire  to  evacuate  the  bladder. 

The  urinary  bladder  has  been  known  to  constitute  oblique 
inguinal,  femoral,  ventral,  perineal,  and  vaginal  hernia. 

Oblique  inguinal  cystocele  is  most  frequent.  In  this  affec- 
tion the  bladder  may  protrude  only  into  the  inguinal  canal,  or 
it  may,  as  above  stated,  descend  to  the  bottom  of  the  scrotum. 
It  occurs  most  frequently  in  males,  but  it  has  also  been  seen 
in  women.  The  bladder  has,  moreover,  protruded  through 
the  inguinal  canal  on  both  sides  in  the  same  subject. ^^ 

Arnaud  has  related  a  case  of  inguinal  cystocele  supposed 
by  some  surgeons  to  have  been  hernia  of  the  tunica  vaginalis. ^^ 
The  subject  of  this  case  was  a  man  who  died  after  suffering 
under  symptoms  of  strangulated  hernia.  On  dissection,  the 
part  forming  the  hernia  was  ascertained  to  be  the  bladder,  and 
it  was  known  to  have  existed  from  his  infancy.  From  the 
latter  circumstance  the  inference  was  drawn  that  the  hernia 
was  congenital,  or  situated  in  the  tunica  vaginalis.^^ 

Femoral  cystocele  has  been  observed  by  Verdier,  Penchie- 
nati,  and  Bengnone,  and  in  several  of  these  instances  it  was 
double. 

A  case  of  ventral  cystocele  in  a  child  fifteen  months  old  is 
recorded  by  StoU."-  There  existed  in  this  case  a  tumour 
above  the  pubes,  formed  by  the  bladder  between  the  recti 
muscles. 

A  large  proportion  of  perineal  and  vaginal  hernige  are 
formed  by  protrusion  of  the  bladder. 
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CHAPTER  V. 

STATISTICS    OF    HERNIA. 

1 .  The  relative  frequency  of  hernia  in  the  human  race,  or 
in  the  population  of  particular  countries,  has  been  very  vari- 
ously estimated.  By  Arnaud  it  has  been  calculated  that  one 
eighth  of  mankind  are  the  subjects  of  it.^^  Mr.  Turnbull, 
surgeon  of  the  London  Truss  Society,  states,  that,  "  after 
most  diligent  and  general  enquiries  throughout  the  kingdom, 
he  is  induced  to  take  them,  male  and  female,  and  of  all  ages, 
upon  an  average  of  1  to  15."~*  This  estimate  was  sanctioned 
by  Monro,^^  supported  by  the  authority  of  Gimbernat,  and 
was,  for  many  years,  generally  adopted  by  European  sur- 
geons. It  is  undoubtedly  too  high,  but  other  surgeons  have 
erred  in  the  opposite  extreme.  From  a  return  made  by  Dr. 
Vesturme,  Inspector-General  of  the  German  Legion,  it  ap- 
pears that,  of  40,460  recruits  examined,  '^Q>^  were  rejected 
on  account  of  their  being  affected  with  hernia,'^^ — nearly 
1  in  111,  or  a  little  less  than  1  per  centum ;  and,  of  12,835 
recruits  inspected  at  Dublin,  116  were  rejected  on  account 
of  the  infirmity,  or  1  in  110  ;  and  it  has  been  supposed  that 
these  returns  afford  a  tolerably  correct  view  of  the  general 
frequency  of  hernia,  at  least  in  the  male  population  of  Euro- 
pean states  :  but  the  estimate  is  obviously  too  low,  for  many 
persons  afflicted  with  hernia,  and  knowing  it  to  be  a  ground 
of  disqualification  for  mihtary  service,  would  on  this  account 
be  prevented  from  enhsting.  A  nearer  approach  to  the  truth, 
as  far  as  regards  the  male  population  of  France  of  twenty  to 
twenty-one  years  of  age,  may  be  obtained  from  the  records  of 
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the  French  conscription.  Thus,  according  to  M.  Malgaigne, 
of  10,247  persons  examined  from  1816  to  1823  in  the  de- 
partment of  the  Seine,  314  were  hernial,  or  1  in  32  ;  and  of 
754,875  examined  throughout  the  whole  of  France  from 
1831  to  1837,  24,221  were  exempted  on  account  of  hernia, 
or  nearly  1  in  32.^'^  Assuming  then  that  there  is  one  her- 
nial subject  in  32  males  in  France  of  twenty  to  twenty-one 
years  of  age,  and  calculating  the  relative  proportions  of  her- 
nial subjects  at  different  ages  and  in  each  of  the  sexes,  M. 
Malgaigne  arrives  at  the  following  estimate,  namely,  that 
there  is  1  hernial  subject  in  13  of  the  whole  male  population 
of  France ;  1  in  50  of  the  whole  female  population  ;  and  1  in 
21|  of  the  entire  population. 

2.  Relative  frequency  of  hernia  in  the  sexes. — Hernia  is 
much  more  frequent  in  men  than  in  women. 

According  to  the  Report  of  the  New  London  Rupture 
Society,*  it  appears  that,  of  4170  persons  afflicted  with 
hernia  who  sought  relief  from  this  Society,  3505  were  males 
and  QQ5  females,  or  in  the  proportion  of  about  5  to  1 ;  and 
that,  if  the  double  herniae  be  taken  into  calculation,  of  5078 
herniae,  4455  were  in  the  male  subject  and  623  in  the  female, 


*  Table  arranged  from  the  Report  of  the  New  London  Rupture  Society. 
Lond.  Med.  and  Phys.  Journ.  voL  xxxi,  p.  169. 
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or  7  to  1.  Of  474  hernise  observed  by  M.  J.  Cloquet,  307 
occurred  in  males  and  150  in  females,  or  in  the  proportion 
of  2  to  I  .*  Of  526  herniae  treated  at  the  Leeds  Infirmary, f 
4i<?4  were  observed  in  males  and  102  in  females,  or  rather 
more  than  4  to  1.  In  October  and  November,  1835, 
M.  Malgalgne  observed  410  hernia,  of  which  335  occurred 
in  men  and  75  in  women.^^  In  1836,  of  2767  herniae, 
2203  were  in  men  and  564  in  women.     In  1837,  of  2373 
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hernise,  2884  were  in  men  and  489  in  women.  From  these 
observations  he  infers  that  the  relative  proportions  of  hernia 
in  men  and  women  is  as  4  to  1.  These  statements  shew 
a  great  preponderance  of  hernise  in  the  male  sex ;  but  it 
may  be  justly  supposed  that  it  is  greater  than  really  exists, 
since  women,  from  motives  of  delicacy,  as  well  as  from 
their  being  less  engaged  in  such  laborious  occupations  as 
compel  the  hernial  subject  to  seek  relief,  are  less  likely 
than  men  to  be  the  applicants  at  a  public  institution. 

3.  Relative  frequency  of  hernia  on  different  sides  of  the 
body. — Hernia  is  more  frequent  on  the  right  than  on  the 
left  side  of  the  body. 

Of  4852  inguinal  and  femoral  hernias  treated  by  the  New 
Rupture  Society,  there  were  2780  right  and  2073  left 
hernias,  or  1^  right  to  1  left.  Of  433  inguinal  and  femoral 
herniae  reported  by  M.  Cloquet,  246  were  right  and  187 
left,  or  about  li  right  to  1  left.  Of  500  inguinal  and 
femoral  herniae  observed  at  the  Leeds  Infirmary,  300  were 
right  and  200  left,  or  1|  to  1. 

4.  Relative  frequency  of  hernia  at  different  ages. — This 
important  subject  has  been  most  ably  investigated  by 
M.  Malgaigne,  from  whose  clinical  lectures  on  hernia  the 
following  condensed  statement  of  the  results  deduced  from 
extensive  statistical  documents  is  given  :  "  Of  the  whole 
of  the  hernial  subjects  presented  at  the  Bureau  Central, 
the  proportion  of  those  under  the  age  of  one  year  is  1  to 
52,  a  striking  difiference  being  exhibited  between  the  males 
and  females  under  this  age ;  for  while  in  the  former  it  is 
1  in  38,  in  the  latter  it  is  only  1  in  62."  The  proportion 
is  greater  in  the  female  sex  up  to  one  year  than  during 
the  whole  period  of  life  afterwards.  The  herniae  of  this 
age  are  the  umbilical,  and  that  variety  of  inguinal  which 
usually  goes  under  the  denomination  of  congenital  hernia. 
To  umbilical  herniae  the  sexes  are  equally  predisposed  at 
this  age,  and  it  is  in  respect  to  inguinal  herniae  alone  that  the 
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striking  difference  in  proportion  between  the  sexes  is  per- 
ceived. As  the  canal  of  Nuck  in  females  is  found  to  be  as 
frequently  open  at  the  time  of  birth  as  the  vaginal  canal  in 
males,  the  greater  predisposition  in  the  latter  may  be  attri- 
buted to  the  descent  of  the  testicle  through  the  serous  canal. 

From  one  to  two  years  of  age  the  proportion  of  hernise 
diminishes  greatly,  and  still  more  from  two  to  five  years. 

From  five  to  thirteen  the  decrease  is  nearly  the  same  in 
both  sexes,  and  it  is  particularly  deserving  of  notice  that  in 
the  period  of  life  between  the  eighth  and  ninth  years  the 
smallest  number  of  hernias  are  found.  At  this  period  the 
herniae  peculiar  to  infancy  cease  to  be  produced,  and  other 
causes  afterwards  come  into  operation  which  tend  to  occasion 
new  species  of  hernia. 

After  thirteen  years  there  is  a  small  increase,  but  up  to 
the  twentieth  year  this  increase  is  observed  almost  exclu- 
sively in  males.  This  fact  may  be  explained  by  the  more 
active  habits  and  bodily  exercises  of  the  sexes  at  this  period. 
After  the  age  of  thirteen  years  the  amusements  and  occupa- 
tions of  boys  enjoin  great  muscular  exertion,  whilst  the 
habits  of  girls  are  sedentary.  To  this  may  in  great  part  be 
attributed  the  greater  frequency  of  hernia  in  males.  From 
twenty  to  twenty-eight  years  there  is  a  larger  increase, 
greater  perhaps  in  women  than  in  men.  In  women  at  this 
period  not  only  inguinal  herniee  occur,  but  also  accidental 
umbilical  and  femoral,  which,  prior  to  this  age,  are  rarely  if 
ever  found.  Pregnancy  may,  to  a  certain  extent,  account  for 
this,  for  it  may  favour  the  tendency  to  hernia  in  two  ways : 
firstly,  by  the  direct  pressure  occasioned  by  it  upon  and 
consequent  stretching  of  all  the  abdominal  walls;  and, 
secondly,  this  pressure  may  excite  the  fleshy  fibres  of  the 
abdominal  muscles  to  a  continual  though  partial  contraction, 
and  thus  add  to  that  already  acting  upon  the  tendinous  parts 
of  those  muscles,  and  upon  the  aponeuroses,  in  both  of  which 
the  hernial   apertures  are  situated.     The  effect   of  this  in- 
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creased  and  unequal  pressure  must  be  to  produce  a  great 
tenuity  of  these  aponeuroses  and  membraniform  tendons, 
and  to  dilatej  probably,  the  hernial  apertures,  whereby  they 
are  rendered  less  able  to  resist  pressure,  especially  if  it  be 
increased  by  the  ordinary  muscular  efforts  of  the  woman. 
The  more  violent  exertion  of  the  muscles,  especially  of  those 
of  the  abdomen,  in  men,  while  engaged  in  their  active 
exercises  and  laborious  occupations,  while  lifting  heavy 
weights,  or  from  a  severe  and  particular  mode  of  riding 
on  horseback,  such  as  that  adopted  in  cavahy  regiments, 
may,  in  like  manner,  influence  the  number  of  herniae  in  this 
sex. 

From  twenty-eight  to  thirty  there  is  a  great  increase,  par- 
ticularly in  women,  which  is  probably  owing  to  the  greater 
development  of  masses  of  fatty  tissue  in  the  neighbourhood 
of  the  hernial  apertures  of  females  at  this  age ;  which,  by 
separating  the  fibres  of  the  aponeuroses,  render  them  less 
capable  of  resisting  pressure,  and  thus  promote  the  formation 
of  hernia,  more  especially  of  the  femoral  species. 

From  thirty  to  thirty-five  the  number  is  stationary.  From 
thirty-five  to  forty  it  increases  in  both  sexes  to  double 
the  previous  proportions.  It  is  greater  in  men  at  this  time 
than  during  the  subsequent  period  of  life. 

From  forty  to  fifty  the  number  diminishes  a  little  in  men, 
but  there  is  a  marked  increase  in  women,  which  is  rendered 
evident  by  the  following  statement.  From  birth  to  one  year 
the  hernial  females  amount  to  half  the  number  of  males. 
From  one  to  four  years  the  proportion  decreases  to  one- 
fourth,  afterwards  it  becomes  still  lower,  and  only  again 
rises  to  one-fourth  about  the  thirty-fifth  year.  Lastly,  from 
forty  to  fifty  it  reaches  one-third,  which  is  its  highest  pro- 
portion ;  for  after  fifty  years  there  is  an  evident  decrease, 
which  M.  Malgaigne  attributes  to  the  greater  mortality  in 
females  than  in  men  afflicted  with  hernia  after  they  have 
reached  the  age  of  fifty. 
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From  fifty  to  seventy  the  number  is  nearly  stationary  ;  but 
from  seventy  to  eighty  it  decreases  one-half  in  men,  and  two- 
thirds  in  women. 

5.  Relative  frequency  of  hernia  in  the  rich  and  poor. — M. 
Malgaigne  attempts  the  solution  of  this  problem  by  dividing 
the  population  of  Paris  into  three  classes ;  the  first  com- 
prising the  affluent,  the  second  those  in  easy  circumstances, 
and  the  third  the  poor;  and  then  ascertaining  what  pro- 
portion of  hernial  subjects  occurred  in  the  conscripts  fur- 
nished from  1816  to  1823  by  such  parts  of  Paris  as  were 
more  especially  inhabited  by  one  or  other  of  these  classes. 

In  the  quarters  chiefly  occupied  by  the  affluent,  1  in  37 
was  affected  with  hernia  ;  in  those  occupied  by  persons  in 
easy  circumstances,  1  in  38  ;  and  in  those  occupied  by  the 
poor,  1  in  28.  Hence  it  appears  that  the  poor  are  much  more 
frequently  afflicted  with  hernia  than  those  in  affluent  and 
easy  circumstances.  Poverty  and  hard  work  may  therefore 
be  regarded  as  causes  of  hernia. 

6.  Opi7iions  relative  to  the  prevalence  of  hernia,  not  founded 
on  statistics. — Many  popular  opinions,  as  well  as  the  state- 
ments of  men  of  science,  relative  to  the  prevalence  of  hernia 
in  different  districts,  although  not  based  on  statistical  records, 
may  perhaps  have  some  foundation  in  fact,  Freytag,  many 
years  ago,  noticed  the  remarkable  frequency  of  hernia  in 
Smtzerland.^9  Blumenbach  has  stated  that  ruptured  per- 
sons were  very  numerous  in  the  district  of  Uppinzall,  and 
he  attributed  the  frequency  of  the  disease  in  this  district  to 
the  prevalence  of  certain  violent  gymnastic  exercises. ^°  Ac- 
cording to  Sir  Astley  Cooper,  hernia  is  less  frequent  in  Eng- 
land than  in  the  south  of  Europe  or  in  Africa.  He  quotes 
a  gentleman  who  thus  writes  from  Malta  :  "  This  is  the 
place  where  hernia  should  be  studied ;  for,  from  the  extreme 
relaxing  heat  of  the  climate,  assisted  by  the  constant  exer- 
tions which  the  inhabitants  are  obliged  to  make  in  passing 
their  rocky  paths,  few  persons  escape  the  disease."^*      Mr. 
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Key  is  of  opinion  that  the  labouring  class  of  Asiatics  most 
frequently  met  with  in  this  country,  and  known  under  the 
name  of  Lascars,  are  by  no  means  subject  to  hernia ;  and  Mr. 
Hyslop  ascribes  the  comparative  immunity  to  the  indolence 
of  the  Lascars,  which  prevents  them  from  ever  exerting 
themselves  to  the  utmost  of  their  strength,  combined  with 
their  sitting  in  "  a  position  that  brings  the  muscles  which 
pass  over  the  inside  of  the  loins  to  the  top  of  the  thigh  in 
great  and  constant  action  ;  so  that  these  muscles  must  be 
full,  hard,  and  unyielding,  thereby  filling  up  the  space  under 
Poupart's  ligament  and  the  internal  ring  through  which  the 
spermatic  cord  passes."  ^^  Dr.  Knox  suspects  hernia  to  be 
rare  in  any  unmixed  dark-coloured  savage  race,  although  he 
admits  its  frequency  in  mulattoes. 

7.  Mortality  of  hernial  subjects. — The  great  mortality  of 
persons  affected  with  hernia  will  be  best  shewn  by  placing  in 
a  tabular  view  the  relative  number  of  hernial  subjects  to  the 
whole  population  at  different  ages,  according  to  the  state- 
ments of  M.  Malgaigne : 
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as 

\ 

in  21 

lation  of  this  age 

From  1  to  2  years 

• 

!J 

29 

„     2  to  3     . 

. 

)) 

37 

„     5  to  13 

5J 

77 

At    20 

3J 

32 

„     28      . 

>J 

21 

From  30  to  35 

35 

17 

„     35  to  40 

33 

9 

„     40  to  60 

}J 

9 

„     50  to  60       . 

33 

6 

„     60  to  70 

33 

4 

„     70  to  71,  one 

-third  of  the  whole  male  population. 

„     75  to  80 

33 

4 

„     80  to  83       . 

33 

14 

„     83  to  86 

. 

33 

25 

„     86  to  100     . 

. 

33 

36 

From  a  comparison  of  the  general  statistics  of  hernia  with 
those  which  exhibit  the  relative  mortality  of  the  whole  popu- 


STATISTICS  OF  HERNIA.  39 

lation  at  diiFerent  ages,  M.  Malgaigne  infers  that  the  hernial 
population,  from  the  age  of  one  to  thirteen  years,  disappears 
four  times  more  quickly  than  the  general  population. 

This  can  only  be  produced  in  two  ways,  either  by  cure  or 
by  death.  Although  radical  cure  is  possible  and  frequently 
easy  at  this  age,  yet  it  must  be  admitted  that  amongst  the 
poorer  classes  it  is  rare,  on  account  of  the  imperfect  con- 
struction of  trusses  and  the  careless  manner  in  which  they 
are  applied,  and,  above  all,  the  continuance  of  the  causes  of 
hernia.  But,  even  supposing  that  one-half  of  the  hernial 
subjects  of  this  age  are  cured,  the  statistical  records  shew 
that  death  occurs  twice  as  frequently  in  hernial  infants  as  in 
others ;  and  it  is  important  to  notice  that  strangulation  exerts 
but  very  little  influence  on  the  relative  mortality. 

At  twenty  years,  the  proportion  of  hernial  subjects  has 
again  ascended,  and  continues  increasing  to  forty  years,  when 
it  reaches  one  in  nine.  It  remains  nearly  stationary  until  the 
fiftieth  year,  when  it  rises  to  one  in  six;  and  continues  to  rise 
until  the  age  of  seventy -five,  when  the  hernial  subjects  form 
nearly  one-third  of  the  whole  male  population.  After  this 
period,  the  influence  of  hernise  in  accelerating  death  among 
the  hernial  part  of  the  community  becomes  very  obvious. 
From  seventy-five  to  one  hundred  years,  men  afllicted  with 
hernia  disappear  quickly,  and  even  exhibit  a  mortality  nine 
times  greater  than  that  of  others  of  the  same  age. 

M.  Malgaigne  further  states,  that  the  increased  mortality 
of  elderly  hernial  subjects  is  exhibited  in  women  at  an  earlier 
age  than  in  men,  and  that  the  proportion  of  females  affected 
with  hernia  becomes  obviously  modified  by  the  increased 
influence  of  hernia  in  causing  death  after  fifty  years  of  age  ; 
whereas,  in  men,  on  account  of  their  more  robust  constitu- 
tion, and  greater  power  of  resisting  the  destructive  influence 
of  disease,  the  diminution  of  numbers  from  hernia  does  not 
become  very  apparent  until  after  the  age  of  seventy-five.^^ 
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CHAPTER  VI. 

CAUSES   OF   HERNIA. 

The  causes  of  hernia  operate  either  by  diminishing  the 
resistance  of  the  abdominal  walls,  or  by  increasing  the  pres- 
sure of  the  viscera.  In  the  first  case  they  are  termed  predis- 
posing, in  the  latter  exciting. 

The  action  of  the  respiratory  muscles  is  the  principal 
source  of  pressure  of  the  viscera.  The  diaphragm  contract- 
ing pushes  the  contents  of  the  abdomen  against  the  relaxed 
abdominal  muscles ;  which  subsequently  contract,  and  carry 
the  viscera  against  the  relaxed  diaphragm.  During  these 
alternate  movements  of  the  diaphragm  and  the  abdominal 
muscles,  the  viscera  are  subject  to  a  certain  degree  of  pres- 
sure ;  but  they  sustain  a  much  higher  degree  of  compression, 
and  consequently  react  much  more  powerfully  upon  the  walls, 
when  the  same  muscles  act  simultaneously ,  as  during  the 
forcible  expulsion  of  the  contents  of  the  womb,  rectum,  and 
bladder.  The  strength  of  the  walls,  and  the  pressure  of  the 
viscera,  when  the  walls  are  in  their  natural  condition,  are  so 
admirably  adapted  to  each  other,  that,  under  the  ordinary 
action  of  the  respiratory  muscles,  and  in  the  natural  condi- 
tion of  the  walls,  protrusion  of  the  viscera  does  not  occur. 
But  when  the  walls  are  preternaturally  weak,  or  the  action  of 
the  muscles  excessive,  the  resisting  power  of  the  former  is 
often  overcome,  and  hernia  is  produced. 

1.  Predisposing  causes. — Large  size  of  the  hernial  apertures 
exerts  an  undoubted  influence  in  the  production  of  hernia. 
Men,  for  instance,   who   have  larger  abdominal   rings   than 
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womeiij  are  the  most  liable  to  inguinal  hernia ;  whilst  women, 
who  have  a  deeper  and  wider  femoral  arch  than  men,  and 
usually  smaller  muscles  traversing  the  space,  are  relatively 
more  subject  to  femoral  hernia. 

Inordinate  size  of  the  apertures,  from  defective  develop- 
ment of  muscles  or  tendons,  operates  in  the  same  manner. 
This  condition  is  frequently  observed  at  the  umbilicus,  from 
deficiency  of  aponeurosis  in  the  linea  alba.  The  external 
ring  is  also  sometimes  pre  tern  aturally  large,  from  the  defi- 
ciency of  the  intercolumnar  fibres.  Weakness  of  the  walls 
in  the  neighbourhood  of  the  external  ring  is  occasionally  still 
more  considerable  from  defective  formation  of  the  lower 
tendinous  portion  of  the  internal  oblique  and  transversalis 
muscles,  predisposing  more  especially  to  direct  inguinal 
hernia.  From  deficient  development  of  other  parts  of  the 
walls,  preternatural  apertures  sometimes  exist,  which  favour 
the  formation  of  ventral  hernise.  Where  an  hereditary  ten- 
dency to  the  disease  exists,  it  is  probably  due  to  defective 
development  of  the  walls. 

The  natural  openings  may  become  enlarged  from  general 
distension  of  the  walls  by  pregnancy,  ascites,  and  obesity; 
hence  these  conditions  may  be  regarded  as  exerting  a  remote 
infiuence  in  the  production  of  hernia. 

Statistical  records  shew  a  great  increase  of  hernia  after  the 
age  of  twenty,  when  the  abdominal  walls  of  women  become 
relaxed  by  repeated  pregnancies.  At  a  later  period,  the 
relaxed  condition  of  the  abdominal  walls  in  men  predisposes 
powerfully  to  the  disease. 

Poverty,  as  before  stated,  favours  the  production  of  hernia ; 
but  the  predisposition  in  this  case,  although  partly  due  to  a 
relaxed  and  atrophied  condition  of  the  tissues,  is  aided  by  hard 
work  as  an  exciting  cause. 

2.  Exciting  causes. — A  great  proportion  of  the  exciting 
causes  of  hernia  may  be  referred  to  the  agency  of  the  respira- 
tory muscles.     Wlien  the  walls  are  preternaturally  weak,  the 
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ordinary  action  of  these  muscles  is  suiRcient  to  produce  the 
disease ;  and,  even  when  they  possess  their  natural  strength, 
excessive  action  of  the  same  muscles  is  a  frequent  cause  of 
hernia.  The  latter  is  more  especially  observed  in  the  violent 
simultaneous  action  of  the  diaphragm  and  abdominal  muscles, 
which  constitutes  the  act  of  straining,  and  is  exemplified  in 
those  forcible  efforts  to  evacuate  the  rectum  or  bladder  which 
are  made  by  persons  afflicted  with  stricture,  enlarged  pros- 
tate, stone  in  the  bladder,  and  constipation  ;  in  the  exertions 
attendant  upon  difficult  parturition,  playing  on  wind  instru- 
ments, and  lifting  heavy  weights ;  and  in  the  powerful  and 
irregular  muscular  acts  of  vomiting,  coughing,  jumping,  run- 
ning, equitation,  and  some  military  exercises.  Amongst  the 
exciting  causes  of  hernia  must  also  be  enumerated  external 
pressure  from  articles  of  dress,  as  stays  and  belts,  and  from 
instruments  used  in  some  mechanical  employments ;  and  in- 
ternal pressure  from  deposition  of  fat,  effusion  of  fluid  from 
tumours,  and  from  distension  of  the  viscera. 

Hernia  is  sometimes  the  immediate  result  of  blows,  in 
which  case  there  is  generally  some  laceration  of  aponeurosis 
or  muscle. 
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CHAPTER  VII. 

EFFECTS  OF  HERNIA. 

When  a  hernia  is  small  and  recent,  and  can  be  easily 
reduced,  the  protruded  viscera  seldom  exhibit  any  change  of 
structure ;  but  when  the  disease  is  of  long  standmg,  more 
especially  when  it  has  attained  considerable  magnitude,  and 
has  become  irreducible,  they  are  frequently  found  congested, 
opaque,  indurated,  or  hypertrophied.  These  structural  alte- 
rations I  shall  have  to  notice  more  fully  in  the  subsequent 
chapters.  Changes  of  structure  are  not,  however,  hmited  to 
the  parts  which  form  the  hernia.  The  portion  of  mesentery 
within  the  abdomen  connected  with  a  protruded  coil  of 
intestine  is,  in  old  herniae,  observed  to  be  elongated,  thick- 
ened, loaded  with  fat,  and  interspersed  with  varicose  vessels. 
In  epiplocele  the  abdominal  portion  of  the  omentum  assumes 
a  triangular  form,  the  apex  of  the  triangle  being  placed  in 
the  hernial  aperture,  and  the  base  attached  to  the  stomach 
and  the  transverse  colon. 

The  hernial  apertures  under  the  distending  influence  of 
hernia  become  enlarged,  and  assume  a  more  circular  form. 
Their  enlargement  is  effected,  in  most  instances,  by  gradual 
elongation  of  the  aponeurotic  fibres,  and  occasionally  by  their 
separation.  In  old  hernia  the  apertures  are  sometimes  dis- 
placed. Thus  the  internal  abdominal  ring,  or  rather  its 
pelvic  border,  is  carried  downwards  towards  the  pubes,  so  as 
to  approximate  the  external  ring ;  so  also  the  umbilical 
aperture,  or  its  inferior  border,  is  carried  downwards  to- 
wards the  pubes,  by  the  di-agging  of  an  old  and  voluminous 
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hernia.  Scarpa  has  noticed  a  displacement  of  the  tendinous 
fibres  at  the  external  ring  in  large  scrotal  hernise.  The 
superior  pillar  is  forced  so  much  upwards  and  forwards, 
that  the  neighbouring  tendinous  bands  are  made  to  approach 
each  other,  and  are  thus  gathered  together  at  the  upper  part 
of  the  ring,  so  as  to  give  to  it  a  degree  of  thickness  and 
hardness  much  greater  than  it  naturally  possesses. 

Some  of  the  structures  which  invest  the  hernia,  after 
having  been  long  subjected  to  the  pressure  of  a  large  pro- 
trusion, exhibit  important  pathological  changes.  Thus  the 
filamentous  tissue  external  to  the  sac  frequently  becomes 
opaque,  thickened,  indurated,  and  separable  into  distinct 
layers.  The  cremaster  muscle,  the  fascia  of  the  cord,  and 
the  superficial  fascia,  also  become  thickened  and  indurated. 

Hernia,  more  especially  when  they  are  of  large  size,  dis- 
turb the  functions  of  the  alimentary  canal,  causing  flatulence, 
indigestion,  nausea,  delayed  transit  of  food,  and  constipation  ; 
and,  when  the  omentum  is  protruded,  injurious  traction  of 
the  stomach  and  colon,  painful  dragging  sensations,  and  colic 
are  not  unfrequently  produced.  This  displacement  of  the 
stomach,  intestines,  mesentery,  and  other  chylopoietic  viscera, 
must  seriously  impair  digestion  and  chylous  absorption,  and  the 
nutrition  of  the  various  tissues  must  consequently  be  much 
interfered  with.  Hence,  it  is  not  uncommon  to  see  the  sub- 
jects of  hernia  become  emaciated,  and  the  expression  of  their 
countenances  to  indicate  weariness,  languor,  exhaustion,  fa- 
tigue, and  sufiering,  from  comparatively  slight  exertions.  In 
fact,  the  healthy  performance  of  the  nutritive  processes  is  so 
much  interfered  with,  as  to  render  them  insufiicient  to  com- 
pensate for  the  waste  constantly  taking  place  in  the  tissues. 
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CHAPTER  VIII. 

CONDITIONS  OF  HERNIA. 

Hernia  may  exist  in  three  states  or  conditions ;  the  re- 
ducible, the  irreducible,  and  the  strangulated. 

I.    Reducible  Hernia. 

General  characters  and  symptoms. — When  a  hernia  de- 
scends and  returns  freely,  it  is  said  to  be  reducible.  In  this 
condition,  the  protruded  parts  experience  but  little  pressure 
from  the  aperture,  and  their  functions  are  not  usually  much 
interrupted  ;  consequently  the  symptoms  of  hernia,  in  its  re- 
ducible state,  are  derived  chiefly  from  the  characters  of  the 
tumour,  and  not  from  disturbance  of  the  functions  of  the  dis- 
placed viscera. 

A  tumour  occurring  in  any  of  the  usual  sites  of  hernia, 
may  be  regarded  as  hernial,  if  it  be  firmly  attached  at  its  base, 
w^hilst  the  integuments  move  freely  over  its  surface  ;  and  if  it 
diminish  in  size  or  disappear  in  the  recumbent  posture,  or  by 
moderate  pressure,  and  reappear  or  increase  in  size  during 
muscular  efforts  or  v^hen  the  erect  posture  is  resumed. 

Other  symptoms  are  occasionally  present,  which  not  only 
indicate  the  hernial  character  of  the  tumour,  but  also  the 
nature  of  its  contents.  If,  in  addition  to  the  preceding 
symptoms,  the  tumour  become  larger  and  more  tense  under 
flatulent  conditions  of  the  abdomen,  —  if  it  be  the  seat  of 
rumbling  sensations,  or  noises  indicating  the  presence  of  air 
and  fluid, — if  it  become  tense  whilst  the  subject  of  it  "  holds 
the  breath,"  or  communicate  a  decided  impulse  to  the  hand 
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during  coughing, — it  may  be  inferred  that  the  tumour  is  a 
hernia,  and  that  it  contains  intestine. 

When  it  is  known  that  the  tumour  is  hernial,  it  is  often 
desirable  to  be  able  to  decide  whether  it  contain  intestine 
or  omentum.  The  circumstances  already  noticed  may  assist 
the  diagnosis  ;  but  it  must  be  confessed,  that  in  many  cases 
the  symptoms  are  so  obscure  that  certainty  in  the  diagnosis 
cannot  be  obtained,  and  the  surgeon  is  unable  to  advance 
beyond  conjecture. 

The  circumstances  which  more  especially  characterize  the 
presence  of  intestine  are,  the  rumbling  noises  in  the  hernial, 
tumour,  particularly  during  its  return  into  the  abdomen,  its 
increased  tension  during  coughing,  its  uniform  surface  and 
elasticity,  its  return  through  the  aperture  suddenly  in  mass, 
and  not  gradually,  and  lastly,  a  clear  sound  emitted  on  per- 
cussion. If,  on  the  contrary,  it  be  flabby  and  compressible, 
free  from  tension,  uneven  in  its  surface,  ill-defined  in  its 
outline,  and  return  into  the  abdomen  in  successive  portions 
without  the  characteristic  indications  of  intestinal  hernia,  it 
may  be  strongly  suspected  that  omentum  is  contained  within 
it.  Omentum  is  more  frequently  found  in  herniae  of  the  left 
than  in  those  of  the  right  side.  As  the  omentum  is  short 
in  infancy,  so  it  is  rarely  observed  in  hernia  at  the  groin 
in  infants.  Dr.  Macfarlane  has,  however,  witnessed  an  in- 
guinal epiplocele  of  the  left  side  in  a  very  young  infant.^* 

II.  Irreducible  Hernia. 

A  hernia  is  technically  termed  irreducible  when  it  cannot 
be  returned  into  the  abdomen  by  moderate  pressure,  and 
when  the  obstacle  to  its  return  is  neither  attributable  to 
stricture  nor  to  inflammation. 

a.  General  characters  and  symptoms. — Hernise  are  rendered 
irreducible  by  preternatural  growth  of  the  protruded  parts, 
and  by  adhesion  of  various  kinds. 

After  long  residence  in  the  sac,  the  contents  are  generally 
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found  increased  in  size.  The  omentum,  more  especially, 
exhibits  this  change  ;  and  that  portion  of  it  which  is  embraced 
by  the  ring  becomes  consolidated,  and  converted  into  a  firm, 
smooth,  rounded  band,  whilst  that  which  has  descended  into 
the  body  of  the  sac  frequently  becomes  so  much  enlarged 
as  no  longer  to  admit  of  being  returned  through  the  aperture 
by  which  it  descended.  This  enlargement,  in  some  instances, 
is  the  result  of  simple  hypertrophy ;  in  others,  a  part  or  the 
whole  of  it  is  also  indurated.  Sometimes  the  enlarged 
omentum  admits  of  being  unfolded;  but  frequently  it  is 
changed  into  a  firm,  round  mass,  which  exhibits  but  little 
resemblance  to  the  natural  structure.  When  much  indu- 
rated, it  has  been  described  as  scirrhous,  without  being 
carcinomatous.  Pott  has  related  a  case  in  which  he  says 
the  omentum  was  "  truly  cancerous."  The  accuracy  of  this 
opinion  may,  however,  be  questioned  in  this  instance.  The 
omentum  has  been  found  enlarged,  moreover,  from  the  deve- 
lopment of  serous  cysts. 

Enlargement  of  the  protruded  portion  of  mesentery  and 
of  the  appendices  epiploic^,  from  excessive  deposition  of 
fat,  may  render  a  hernia  irreducible. 

Sir  Astley  Cooper  notices  an  irreducible  state  of  hernia 
from  a  kind  of  hour-glass  contraction  of  the  sac.  But  the 
cause  of  its  being  irreducible,  in  this  case,  does  not  difier 
materially  from  that  which  I  have  just  been  considering, 
namely,  growth  of  the  protruded  parts  ;  for  the  apparent 
hour-glass  contraction  is  only  the  original  neck  of  the  sac, 
which  had  been  pushed  downwards  by  a  fresh  hernial  de- 
scent.    (See  p.  18.) 

It  is  doubtful  whether  interstitial  deposition  in  the  coats 
of  a  protruded  portion  of  intestine  can  occasion  sufficient 
enlargement  of  the  part  as  to  render  it  irreducible. 

Adhesions  of  the  protruded  portions  of  the  viscera  to 
the  body  or  to  the  neck  of  the  sac,  resulting  from  inflam- 
mation,  are  a  frequent  cause   of  the  irreducible   condition 
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of  hernia.  Adliesions  uniting  the  folds  of  intestine  or  por- 
tions of  omentum  to  each  other,  so  that  conjointly  these 
structures  form  a  mass  too  large  to  traverse  the  hernial 
aperture,  may  also  produce  this  condition,  and,  when  elon- 
gated into  bands,  they  sometimes  entangle  the  viscera,  and 
prevent  their  return.  But  adhesions,  when  they  exist,  have 
not  invariably  this  effect.  Thus,  a  small  loop  of  intestine, 
adherent  to  the  base  of  the  sac,  which  is  loosely  connected 
to  the  surrounding  parts,  may  sometimes  be  pushed  within 
the  abdomen,  dragging  the  sac  along  with  it  and  inverting 
it.  In  other  cases,  a  more  or  less  considerable  portion  of 
the  hernia  is  reducible,  whilst  that  part  only  which  is  ad- 
herent is  noto  When  a  small  loop  of  intestine  is  adherent 
to  the  whole  circumference  of  the  neck  of  the  sac,  an 
apparent,  although  imperfect,  reduction  may  be  effected 
by  a  process  of  invagination ;  the  hernial  loop  of  intestine 
being  pushed  into  one  of  the  extremities  of  the  bowel  within 
the  abdomen,  and  returning  into  the  sac  as  soon  as  the 
pressure  is  discontinued.  Continued  pressure,  in  such  a 
case  as  this,  might  also  give  rise  to  symptoms  of  obstruc- 
tion ;  and  it  is  possible,  should  the  patient  be  able  to 
withstand  the  process,  for  a  permanent  cure  of  the  hernia 
to  take  place,  by  adhesion  of  the  opposite  extremities  of 
the  invaginated  gut,  the  separation  by  ulcerative  absorption 
of  the  invaginated  portion,  and  its  discharge  by  the  rectum. 
But  such  treatment  by  prolonged  pressure,  it  is  almost  need- 
less to  remark,  would  be  unwise  and  unjustifiable  under 
the  circumstances. 

Some  viscera,  as  the  caecum  and  urinary  bladder,  when 
protruded,  draw  down  with  them  their  natural  filamentous 
connexions,  and,  on  this  account,  become  fixed  at  an  early 
period  of  the  disease  to  their  new  situations.  They  are 
consequently  rendered  incapable  of  being  replaced  within 
the  abdomen,  except  in  the  early  stage  of  their  descent. 

b.    The  diagnosis  of  irreducible  hernia  is  more  obscure  than 
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that  of  hernia  in  the  reducible  state,  on  account  of  the 
absence  of  one  of  the  most  characteristic  symptoms,  namely, 
the  disappearance  of  the  tumour  under  moderate  pressure 
or  during  recumbency,  and  its  reappearance  in  the  erect 
posture  and  under  muscular  efforts.  But  although  the  tu- 
mour formed  by  an  irreducible  hernia  may  not  entirely 
disappear  under  pressure  or  during  recumbency,  yet,  in  many 
instances,  it  undergoes  obvious  variations  of  size  from  change 
of  position  or  compression,  and,  if  the  early  history  of  the 
case  be  investigated,  it  will  frequently  be  ascertained  that 
the  tumour  originally  receded  during  recumbency,  or  could 
be  returned  into  the  abdomen  by  moderate  pressure. 

When  the  urinary  bladder  constitutes  the  hernia,  the 
character  of  the  tumour  may  be  known  from  its  diminution 
of  size  after  micturition,  and  its  gradual  increase  as  the 
secretion  accumulates. 

c.  Evils  resulting  from  irreducible  hernia. — The  subject  of 
irreducible  hernia  is  constantly  exposed  to  the  danger  of 
strangulation  from  an  additional  descent  of  the  viscera.  The 
protruded  parts  are  also  liable  to  inflame  from  trivial  causes, 
and  to  suflfer  contusion  and  laceration  from  external  violence. 
From  the  dragging  produced  by  irreducible  omentum  or 
intestine,  the  functions  of  the  alimentary  canal  are  often 
seriously  disturbed.  This  evil  is  sometimes  greatly  aggra- 
vated by  pregnancy.  In  a  case  observed  by  Dr.  Macfarlane, 
dragging  sensations  in  the  epigastrium,  vomiting,  and  consti- 
pation had  been  experienced  for  several  years,  but  these 
symptoms  became  much  increased  in  severity  as  pregnancy 
advanced.  During  the  last  two  months,  the  patient  "was 
constantly  confined  to  bed,  and  only  experienced  relief  when 
laid  on  the  left  side,  with  the  trunk  bent  forwards  and  the 
thighs  drawn  up  to  the  abdomen.  She  could  not  extend  her- 
self in  bed,  nor  assume  an  erect  position  without  immediately 
exciting  vomiting  and  pain  in  the  epigastrium.  The  relief 
she  experienced  after  delivery  was  very  decided."  ^^ 
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d.  Inflamed  irreducible  hernia.  —  An  irreducible  hemisi 
occasionally  becomes  inflamed,  and  a  state  is  thereby  produced 
which  might  be  mistaken  for  strangulation.  Inflammation 
most  frequently  occurs  in  herniae  of  large  size,  and  of  the 
umbilical  and  ventral  species.  Irreducible  inguinal  and 
femoral  herniae  are,  however,  far  from  being  exempt  from 
attacks  of  inflammation.  When  inflammation  occurs,  the 
hernia  becomes  hot,  tense,  and  painful ;  and  the  swelling  of 
the  protruded  parts  sometimes  proceeds  to  such  a  degree  as 
actually  to  induce  strangulation.  The  inflammation  is  there- 
by aggravated,  and  the  hernia  frequently  passes  into  a  state 
of  gangrene. 

The  diagnosis  in  cases  of  inflamed  hernia  is  often  ex- 
tremely embarrassing,  as  the  affection  closely  resembles  stran- 
gulation, and  may  be  ultimately  complicated  with  it.  There 
are,  however,  some  points  of  difference  which  will  often 
enable  the  surgeon  to  form  a  correct  opinion  as  to  the  state 
of  things.  Thus,  in  inflamed  hernia,  the  pain  in  the  first 
instance  is  referred  to  the  body  of  the  tumour;  while  in  stran- 
gulation, when  the  hernia  is  large,  the  site  of  stricture  is 
more  particularly  the  seat  of  pain.  Again,  in  inflamed 
hernia,  the  ring  is  generally  free  from  tension,  whilst  the 
swelling  itself  is  tense. 

Mr.  Key  has  strongly  urged  the  importance  of  establishing 
a  correct  diagnosis  in  inflamed  epiplocele.  "  When,"  ob- 
serves this  excellent  surgeon,  "  from  the  nature  of  the  symp- 
toms, the  case  appears  to  be  merely  an  omental  hernia,  the 
operation  must  not  be  hastily  proposed,  for  it  is  not  easy  to 
distinguish  between  the  inflammation  of  omentum  which  has 
been  irreducible,  and  strangulation  :  for  the  inflamed  state  of 
the  omentum,  without  strangulation,  the  operation  will  afford 
no  relief;  on  the  contrary,  it  will  aggravate  the  inflammation. 
It  is  highly  desirable,  therefore,  to  try  the  effects  of  active 
general  depletion,  and  the  application  of  leeches  to  the  part ; 
under  which,  treatment  the  symptoms  will  often  disappear."  ^''^ 
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e.  Obstructed  irreducible  hernia. — Hernise  irreducible  from 
adhesions  or  other  causes  are  liable  to  become  obstructed, 
independently  of  strangulation  or  inflammation,  although 
inflammation  of  the  protruded  part  may  ultimately  super- 
vene. 

The  angle,  more  or  less  acute,  which  the  alimentary  canal 
sometimes  forms  in  consequence  of  being  bound  to  the 
hernial  sac  by  adhesions,  occasions  a  certain  degree  of  im- 
pediment to  the  passage  of  its  contents ;  and  this  may  amount 
to  complete  obstruction,  when  substances  of  a  more  soHd 
character  reach  the  distorted  part  of  the  canal,  or  when  some 
relative  change  of  position  has  occurred  between  the  hernial 
portion  of  intestine  and  that  within  the  abdomen.  The  chief 
symptoms  resulting  from  this  state  are  constipation  more  or 
less  complete,  and  vomiting,  usually  at  long  intervals ;  whilst 
the  hernia  for  a  considerable  time  remains  free  from  acute 
pain  or  tension. 

Arnaud  recognised  this  state  of  hernia,  and  accomplished 
its  relief  by  opening  the  hernial  sac,  and  releasing  the  intes- 
tine from  its  adhesions.^^  The  patient  was  a  female  who  had 
been  affected  with  irreducible  femoral  hernia  ten  years  ;  the 
bowels  became  obstructed,  vomiting  occurred  at  considerable 
intervals  for  seventeen  days,  and  griping  pains  in  the  abdo- 
men, which  however  were  slight.  Believing  the  obstruction 
to  be  dependent  upon  adhesions  of  the  intestine  to  the  sac, 
he  exposed  the  protruded  part,  which  was  firmly  fixed  by 
numerous  tendinous  bands.  After  the  last  of  these  was 
divided,  the  intestine,  which  was  somewhat  inflamed,  sponta- 
neously returned  into  the  abdomen ;  the  symptoms  ceased 
immediately,  and  the  patient  quickly  recovered. 

Mr.  Stephens  has  lately  directed  the  attention  of  surgeons 
to  this  subject,  and  has  advanced  two  cases  in  support  of  the 
opinion  that  irreducible  hernia  occasionally  becomes  ob- 
structed in  consequence  of  adhesions,  whereby  the  bowel  is 
fixed  in  an  angular  form,  and  its  peristaltic  action  interrupted. 

E    2 
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The  subject  of  his  first  case  was  a  female,  who  had  been 
seized  with  vomiting,  pain  in  the  abdomen,  and  constipation. 
On  the  third  day  the  matter  vomited  was  of  a  fecal  character. 
Notwithstanding  the  use  of  active  purgatives  and  clysters, 
the  symptoms  continued  unabated  until  the  seventh  day, 
when  an  irreducible  ventral  hernia  was  detected,  which  had 
existed  twenty  years.  The  tumour  was  neither  tense  nor 
painful.  It  receded  under  the  touch,  and  passed  readily 
into  the  abdomen  with  a  slight  gurgling,  but  returned  when 
the  pressure  was  removed.  On  the  twelfth  day  Mr.  Stephens 
cut  down  upon  the  hernia,  and  found  within  the  sac  a  portion 
of  small  intestine  which  was  irreducible,  and  another  portion 
■  which  could  readily  be  returned.  The  irreducible  portion 
was  united  closely  to  the  sac  by  adhesions,  "  so  as  to  obstruct, 
to  all  appearance,  its  peristaltic  action,  and  to  prevent  the  due 
Course  of  its  contents."  There  was  not  any  stricture  ;  the 
finger  could  be  passed  readily  through  the  neck  of  the  sac 
into  the  abdomen  by  the  side  of  the  intestine,  which  was  some- 
what discoloured.  Having  divided  the  adhesions  by  the  knife 
and  the  finger,  Mr.  Stephens  returned  the  intestine  into  the 
abdomen  ;  the  vomiting  ceased,  the  hiccough  abated,  and  the 
countenance  of  the  patient  became  less  anxious.  After  three 
days  the  bowels  acted  freely,  and  the  patient  rapidly  re- 
covered. 

In  the  second  case,  a  small  portion  of  intestine  "  closely 
adhered  to  the  sac,  and  was  doubled  upon  itself,  so  as  efiect- 
ually  to  obstruct  its  peristaltic  action  and  the  passage  of  its 
contents."     There  was  no  stricture. ^^ 

The  facts  which  have  now  been  adduced  are  sufficient  to 
prove,  in  the  first  place,  that  dangerous,  if  not  fatal  obstruc- 
tion of  the  bowels  may  occur,  in  consequence  of  the  intestine 
being  fixed  in  an  angular  or  distorted  form  by  adhesions  be- 
tween the  protruded  viscus  and  the  sac ;  and,  secondly,  that 
such  a  state  of  obstruction  may  sometimes  be  relieved  by  divid- 
ing these  adhesions. 
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But  whilst  these  facts  should  never  be  lost  sight  of,  nor  be 
without  their  full  influence  in  practice,  it  is  necessary  to  use 
caution  against  committing  the  dangerous  error  of  imputing 
to  adhesions  all  obstructions  occurring  in  hernial  subjects  not 
labouring  under  strangulation,  and  of  rashly  proceeding  to 
attempt  their  removal  by  operation. 

It  must  be  remembered  that  the  cases  which  would 
justify  this  mode  of  proceeding  are  extremely  rare  ;  that  the 
very  adhesions  which  are  supposed  to  have  produced  the 
obstruction  have  existed  probably  for  years ;  and  that  it  may 
depend  upon  some  temporary  superadded  cause,  as  the  pre- 
sence of  crude  undigested  food,  which,  by  the  natural  efforts, 
or  by  medicine,  may  be  removed.  I  may  also  add,  that  there 
is  no  necessity  in  these  cases  for  hasty  interference,  since 
their  progress  is  far  from  being  rapid :  and,  consequently, 
that  time  is  afforded  for  the  judicious  employment  of  less 
hazardous  measures.  Above  all,  it  should  be  remembered 
that  there  is  much  greater  danger  in  opening  the  sac  of  a 
hernia  which  is  not  strangulated,  and  thus  exposing  the 
general  peritoneal  cavity,  than  in  opening  the  sac  of  a  stran- 
gulated hernia,  which  is  usually  excluded  from  the  general 
serous  bag  by  plastic  effusion  near  the  mouth  of  the  sac. 

III.  Strangulated  hernia. 

A  hernia  is  said  to  be  strangulated  when  it  is  so  constricted 
that  the  functions  of  the  protruded  parts  are  interrupted,  or 
the  circulation  in  their  blood-vessels  is  materially  impeded. 

To  the  slighter  degrees  of  constriction  Scarpa  and  Sir 
Charles  Bell  applied  the  term  incarceration;  whilst  they 
limited  the  term  strangulation  to  the  more  severe  forms. 
There  is  however  no  definite  line  to  be  drawn  between  them, 
and  the  former  state  readily  passes  into  the  latter.  Such  a 
division,  moreover,  is  of  no  practical  importance. 

The  contents  of  a  hernia  may,  to  a  certain  extent,  be  con- 
stricted for  two  or  three  weeks  without  gangrene  or  any  very 
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urgent  symptoms  being  produced ;  but  a  sudden  irruption  of 
a  fresh  portion  of  intestine,  or  the  generation  of  gas  in 
the  portion  already  protruded,  may  induce  a  complete  stran- 
gulation. In  this  case  the  blood  in  the  intestine  soon  stag- 
nates, gangrene  with  all  its  concomitant  symptoms  speedily 
supervenes,  and  the  patient's  life  may  be  destroyed  within 
twenty-four  hours. 

Strangulation  may  occur  at  any  period  of  life :  neither 
advanced  age  nor  infancy  are  exempt  from  it.  I  have  ope- 
rated for  strangulated  hernia  upon  a  child  under  two  years 
of  age.  Dupuytren*^  operated  upon  an  infant  twenty  days 
old. 

It  may  be  stated  as  a  general  rule  that  the  smaller  the  size 
of  the  hernia,  the  more  rapidly  does  complete  strangulation 
occur.  Tumefaction  of  the  protruded  parts,  rendering  them 
too  large  to  repass  the  opening  by  which  they  descended, 
is  the  immediate  cause  of  strangulation.  If  a  portion  of 
intestine  be  forcibly  pushed  through  a  hernial  aperture, 
it  might  be  replaced  immediately  by  the  exercise  of  a 
similar  degree  of  force;  but,  if  the  portion  at  the  ring  be 
tightly  constricted,  the  veins  become  gorged  with  blood, 
consequent  effusion  into  its  tissues  takes  place,  air  and  fluid 
are  secreted  within  its  canal,  and  the  protruded  mass  is 
thus  rendered  so  large  as  no  longer  to  permit  of  its  being 
replaced  by  the  same  degree  of  force  which  caused  its 
descent,  or  perhaps  by  any  degree  of  pressure  that  may  be 
prudently  employed.  To  this  state  of  things  the  term  stran- 
gulation has  been  very  properly  applied.  Surgeons  avail 
themselves  of  the  knowledge  of  this  condition  of  the  parts 
within  the  hernia  in  treating  with  the  taxis ;  and  they  conse- 
quently direct  their  efforts  in  the  first  instance  towards 
diminishing  the  bulk  of  the  tumour,  by  endeavouring,  by 
means  of  equable  pressure  upon  its  distal  end,  to  propel  the 
flatus  and  fecal  matters  which  may  be  in  the  strangulated 
intestine,  back    into    the    neighbouring    portion    of   intes- 
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tine  within  the  abdomen;  which  being  accomplished,  they 
then  proceed  to  effect  its  replacement. 

Mr.  T.  Wilkinson  King  has  shewn  that  most  hernia  exist 
for  years  before  they  become  subject  to  dangerous  strangula- 
tion. He  proves  this  position  by  reference  to  ninety-eight 
cases  of  strangulated  hernia  requiring  surgical  interference. 
Of  these,  ninety-four  were  in  various  degrees  "  old."  The 
greater  tendency  of  old  herniae  to  become  strangulated,  Mr. 
Eling  attributes  to  a  certain  decline  of  vigour  and  health, 
connected  with  a  manifest  deterioration  of  the  great  depura- 
tive  organs  of  the  body  in  persons  of  middle  and  advanced 
age,  which  renders  the  protruded  part  more  liable  to  tume- 
faction, so  that  it  becomes  strangulated  in  consequence  of  its 
own  ready  turgescence.^^ 

From  what  has  been  just  said  it  will  be  seen,  then,  that  the 
structures  immediately  surrounding  the  seat  of  constriction 
perform  in  most  instances  a  merely  passive  part.  In  con- 
sequence of  their  being  inelastic,  non-contractile,  and,  I 
might  add,  inextensible,  they  simply  embrace  and  tightly 
constringe  the  viscera  at  the  ring,  when  the  latter  have  been 
protruded  in  such  quantity,  or  have  become  so  much  enlarged 
by  the  causes  above  enumerated,  as  to  preclude  the  return 
of  the  venous  blood  from  the  part,  as  well  as  that  of  the 
viscera  into  the  abdomen. 

Richter  has  enumerated  a  spasmodic  variety  of  strangula- 
tion, which  he  supposed  to  exist  at  the  external  rmg,  in  con- 
sequence of  spasmodic  contraction  of  the  external  oblique 
muscle.  But,  as  this  aperture  is  entirely  aponeurotic  and 
osseous,  it  becomes  matter  of  doubt  if  the  contraction  of  the 
muscle  can  produce  any  alteration  in  the  size  and  form  of 
the  ring.  The  only  well-marked  instance  of  spasmodic 
strangulation  is  that  which  Sir  Astley  Cooper  has  shewn  to 
be  produced  at  the  internal  ring,  and  in  the  course  of  the 
inguinal  canal,  through  the  agency  of  the  lower  part  of  the 
transversalis  muscle. 
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«.  Seats  of  stricture.  —  The  stricture  may  be  formed  by 
parts  external  to  the  sac,  or  by  the  sac  itself,  or  its  contents. 

The  parts  external  to  the  sac  capable  of  constricting  a 
hernia  are  the  hernial  apertures,  and  the  sheath  of  the 
femoral  vessels.  The  hernial  apertures  are  frequently  the 
seat  of  stricture  in  most  species  of  hernia.  An  accidental 
hernial  aperture,  formed  by  the  separation  of  the  lower 
tendinous  fibres  of  the  transversalis  muscle,  has  been  known 
to  constrict  a  direct  inguinal  hernia.^^  Jn  femoral  hernia  the 
stricture  is  frequently  formed  by  the  sheath  of  the  femoral 
vessels.  Sir  Astley  Cooper  has  described  and  delineated  a 
transverse  band  of  fibres  which  stretches  across  the  upper 
part  of  the  femoral  sheath,  and  is  incorporated  with  it.  The 
resistance  these  fibres  afford,  may  be  rendered  evident  by 
passing  the  finger  down  into  the  femoral  sheath,  and  then 
pressing  it  forwards  after  Poupart's  and  Gimbernat's  liga- 
ments have  been  cut  away.  Mr.  Key  has  strongly  pointed 
out  the  importance  of  these  fibres  in  reference  to  strangula- 
tion. The  sheath  of  the  spermatic  vessels  is  so  delicate  in  its 
structure,  that  I  consider  it  altogether  incapable  of  exercising 
any  powerful  constriction. 

The  neck  of  the  sac  frequently  forms  the  stricture  in  old 
hernise,  particularly  in  such  as  have  been  long  treated  by 
trusses.  It  has  been  abeady  shewn  that  the  neck  of  the 
sac  has  a  tendency  to  become  thickened,  indurated,  and 
fibrous;  in  which  state  it  is  rendered  incapable  of  yield- 
ing, and  may  thus  exert  a  most  injurious  pressure  upon  a 
hernia.  Frequent  disputes  have  arisen  as  to  the  possibility  of 
the  neck  of  the  sac  producing  stricture.  I  need  not  adduce 
further  proof  of  such  possibility  than  the  cases  which  have 
been  many  times  observed  and  recorded  of  hernia  reduced  in 
mass ;  the  hernia  and  its  sac  being  returned  together  into  the 
abdomen,  and  the  strangulation  still  continuing. 

Other  parts  of  the  sac,  besides  its  neck,  are  occasionally 
the  seat  of  stricture.     Scarpa,  Pott,  and  Mr.  Lawrence  have 
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recorded  cases  in  which  the  stricture  was  apparently  formed 
by  the  body  of  the  sac.  In  the  case  observed  by  Scarpa,  and 
examined  by  him  after  death,  the  sac  presented  two  compart- 
ments, one  above  the  other,  which  were  separated  by  a  hard 
ring  with  an  elevated  margin.  Both  compartments  were  oc- 
cupied by  a  loop  of  small  intestine.  It  was  not  difficult 
in  the  dead  body  to  draw  up  the  larger  portion  of  the  intesti- 
nal  loop,  and  to  make  it  pass  into  the  abdomen ;  but,  as  soon 
as  an  attempt  was  made  to  draw  back  the  portion  of  intestine 
which  was  in  the  lower  pouch,  considerable  difficulty  was  ex- 
perienced in  making  it  recede  through  the  opening  of  com- 
munication between  the  two  compartments  of  the  sac. 

I  suspect,  in  all  such  cases  of  strangulation,  apparently 
caused  by  the  body  of  the  sac,  that  the  constricting  part  is 
the  original  neck  of  the  sac  pushed  downwards  by  a  first  her- 
nial descent  (see  page  18).  Wrisberg  has  noticed  a  stric- 
ture formed  by  an  orifice  at  the  bottom  of  the  sac  communi- 
cating with  the  tunica  vaginalis.  He  attributes  the  constric- 
tion in  such  cases  to  a  partial  union  of  the  neck  of  the  sac, 
and  the  accomplishment  of  the  natural  process  of  oblitera- 
tion. Dupuytren  has  met  with  stricture  between  the  front 
of  the  sac  and  the  back  of  a  hydrocele,  and  frequently  at  the 
orifice  of  cells. *^  Sir  A.  Cooper  has  recorded  an  instance  of 
stricture  in  an  umbilical  hernia  formed  by  the  mouth  of  a 
supplementary  pouch.  Scarpa,  Cooper,  and  Dupuytren  have 
known  stricture  produced  by  a  laceration  of  the  sac  from  ex- 
ternal violence.  Membranous  bands  extending  across  the 
body  or  the  mouth  of  the  sac  have  also  frequently  caused 
stricture. 

Scarpa  has  described  at  considerable  length  the  various 
ways  in  which  the  omentum  may  produ.ce  stricture,  A  fis- 
sure in  the  omentum  with  hard  and  thick  edges,  and  an 
indurated  band  of  this  substance,  have  been  known  to  stran- 
gulate a  portion  of  intestine. 

Instances  of  double  or  triple  stricture  in  the  same  subject 
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are  occasionally  observed.^*  In  operating  for  strangulated 
hernia,  it  is  not  unusual  to  find  the  viscera  strictured  by 
the  lower  part  of  the  neck  of  the  sac ;  and,  after  this  is  di- 
vided, a  second  stricture  formed  by  the  upper  portion  of 
the  neck  of  the  sac.  This  is  most  frequently  observed  in 
hernia  of  the  tunica  vaginalis,  from  irregular  and  imper- 
fect contraction  of  its  funicular  portion.  An  oblique  in- 
guinal hernia  is  sometimes  strictured  below,  by  the  exter- 
nal ring;  and  above,  by  the  lower  part  of  the  transversalis 
muscle,  or  by  the  neck  of  the  sac.  A  femoral  herfiia  is 
sometimes  strictured  both  by  the  femoral  sheath  and  the 
neck  of  the  sac. 

In  these  cases,  where  there  exists  a  plurality  of  strictures, 
each  would  alone  be  sufficient  to  prevent  the  return  of  the 
hernia,  although  the  parts  may  not  be  embraced  with  equal 
tightness  by  all.  Ignorance  of  the  possible  existence  of  more 
strictures  than  one  has,  I  believe,  led  in  some  instances  to 
the  reduction  of  the  hernia  along  with  its  sac. 

The  diagnosis  of  the  seat  of  stricture  is  a  subject  of  great 
difiiculty,  and  in  most  instances  a  very  vague  conjecture  only 
can  be  formed  in  reference  to  it.  Attention  to  the  following 
circumstances  may  to  a  certain  extent  assist  our  judgment. 

In  recent  hernise,  the  sac  is  not  the  seat  of  stricture.  In 
such  cases  constriction  is  produced  by  the  sheath  of  the  femo- 
ral vessels,  or  by  the  hernial  apertures. 

In  old  hernise,  especially  such  as  have  been  treated  by 
trusses,  the  neck  of  the  sac,  from  having  undergone  the  fibrous 
transformation,  is  a  probable  seat  of  stricture ;  but,  even  in 
such  cases,  the  constriction  may  be  produced  by  parts  external 
to  the  sac. 

When  old  irreducible  herniae  become  strangulated,  the  pos- 
sibility of  stricture  from  adhesion  within  the  sac  ought  never 
to  be  lost  sight  of. 

In  some  cases  of  strangulated  inguinal  hernia,  the  external 
ring  feels  firmly  distended  by  the  tumour,  and  the  inguinal 
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canal  soft  and  free  from  tension.  The  inference  in  this  case  is 
tolerably  clear  that  the  stricture  is  formed  by  the  external 
ring.  If,  on  the  contrary,  the  external  ring  is  wide,  and  the 
hernia  can  be  moved  freely  within  it,  and  the  inguinal  canal 
is  occupied  by  a  firm,  unyielding  substance,  it  is  evident  that 
the  stricture  is  situated  at  the  upper  part  of  the  inguinal 
canal,  where  it  may  be  formed,  either  by  the  muscular  parts 
which  constitute  the  internal  ring,  or  by  the  neck  of  the 
sac. 

/3.  Pathological  effects  of  strangulation. — Under  strangula- 
tion, the  intestine,  as  before  remarked,  becomes  congested, 
inflamed,  and  often  gangrenous. 

Congestion  is  evident  at  a  very  early  stage  of  strangulation. 
The  minute  veins  of  the  intestine  are  turgid  and  distinctly 
visible  until  they  are  obscured  by  blood  ejffused  beneath  the 
peritoneum.  The  colour  of  the  congested  part  exhibits 
various  shades  of  brown,  purple,  and  black.  By  congestion 
alone,  without  gangrene,  these  dark  shades  of  colour  are  fre- 
quently produced;  but  the  part  retains  its  lustre  and  natural 
firmness  of  texture.  The  capillaries  pour  out  various  exces- 
sive and  morbid  secretions.  Serum,  sometimes  of  a  sangui- 
neous tint,  is  effused  into  the  sac,  the  coats  of  the  intestine 
are  thickened  from  interstitial  deposit,  and  secretions  of  air 
and  fluid  are  poured  into  the  interior  of  the  bowel.  Hence 
the  tumour  becomes  larger  and  more  tense. 

When  inflammation  supervenes,  the  intestine  gradually 
assumes  a  redder  tint.  A  layer  of  lymph  is  frequently 
eff'used  upon  its  peritoneal  coat,  and  it  becomes  agglutinated 
more  or  less  extensively  to  the  sac.  The  serum  in  the  sac  is 
rendered  turbid  by  flakes  of  lymph. 

From  the  continuance  of  constriction,  or  the  progress  of  in- 
flammation, the  protruded  intestine  is  deprived  of  its  vitality, 
either  throughout  its  whole  extent,  or  in  circumscribed  spots 
or  patches.  The  gangrenous  part  loses  its  lustre,  and  becomes 
soft  and  lacerable ;  and  its  peritoneal   coat  admits  of  being 
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easily  detached.  The  colour  of  the  dead  portions  of  intes- 
tine varies  under  different  circumstances.  It  is  ash-grey  or 
greenish  when  the  gangrene  results  from  inflammation ;  and 
the  intestine  is  of  an  uniform  dull  black  aspect  when  intersti- 
tial effusion  of  blood  has  taken  place,  and  the  gangrene  is  the 
more  immediate  result  of  congestion.  If  the  life  of  the 
patient  be  prolonged,  the  gangrenous  parts  are  detached  by 
ulceration. 

At  an  early  period  of  strangulation,  when  the  stricture 
is  tight,  the  part  immediately  embraced  by  it  shews  an 
evident  line  of  indentation.  The  mucous  and  muscular  coats, 
in  this  situation,  are  sometimes  destroyed  by  ulceration, 
and  the  peritoneum  alone  remains,  which  occasionally  is  soft 
and  lacerable,  and  sometimes  even  perforated.  In  some 
cases,  the  mucous  membrane,  at  the  part  strictured,  is 
puckered,  and  forms  a  kind  of  valvular  projection  into  the 
interior  of  the  bowel,  whereby  its  calibre  is  diminished. 
It  is  important,  in  this  condition  of  the  bowel,  that  the 
operator,  after  having  divided  the  stricture,  should  draw 
down  the  intestine,  and,  by  moderate  extension  of  the  part, 
restore  the  natural  calibre  of  the  bowel. 

When  the  omentum  is  strangulated,  its  veins  become 
turgid  from  congestion,  and,  under  inflammation,  it  assumes 
a  reddish  colour.  As  soon  as  it  loses  its  vitality,  the  blood 
is  coagulated  in  its  veins  ;  it  assumes  a  dirty  green  hue, 
and  exhales  an  offensive  odour. 

The  sac  frequently  participates  in  the  inflammation,  espe- 
cially when  serum  is  not  effused  in  sufficient  quantity  to 
prevent  the  sac  from  lying  in  contact  with  the  inflamed 
viscera.  The  inflammation  soon  extends  from  the  sac  to 
the  structures  external  to  it;  the  integuments  become  red 
and  oedematous,  and,  after  some  lapse  of  time,  livid  and 
emphysematous.  Ultimately,  gangrenous  patches,  more  or 
less  extensive,  are  detached  by  ulceration ;  and  a  free  com- 
munication  is   established   between   the    already   perforated 
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bowel  and  the  exterior  of  the  body.  Faeces  are  discharged 
by  the  preternatural  opening,  the  symptoms  of  obstruction 
are  relieved,  the  further  progress  of  inflammation  and  gan- 
grene is  arrested,  and  life  is  occasionally,  although  rarely, 
preserved  under  these  trying  circumstances  by  the  unaided 
efforts  of  nature. 

Whilst  these   changes  are  proceeding  in  the  hernia  and 
its   envelopes,   important   alterations    occur    within   the   ab- 
domen.    At  an  early  period  of  strangulation  the  peritoneum 
becomes   inflamed.     If  the    constitution    of    the   patient   is 
sound,  the  peritonitis  is  limited  in  extent,  and  of  a  healthy 
restorative    character.     In    this    case    the    effusion  resulting 
from  the  inflammation  consists  chiefly  of  plastic  organizable 
matter,  which  agglutinates  the  portions  of  intestine  in  the 
vicinity  of  the  hernia  to  each  other,  as  well  as  to  the  mouth 
of  the  sac  and  neighbouring  parietal  peritoneum.    But  in  sub- 
jects in  whom  the  constitution  is  impaired  or  was  originally 
bad,  and  even    in  healthy  persons  when  they  are  exposed 
to  unfavourable  local  circumstances,  the  inflammation  of  the 
peritoneum  frequently  assumes  a  diffuse  character,  and,  in- 
stead  of  being  limited  to  the  neighbourhood  of   the   ring, 
it  quickly  spreads  over  the  whole  extent  of  the  serous  mem- 
brane of  the  abdomen,  rapidly  exhausting    the   powers   of 
life.     Even  in   this  diffuse  form    of  inflammation,  there  is 
usually  some  plastic  effusion  in  the  neighbourhood  of  the 
ring,  or  between   the    coils   of  intestines ;   but   the  general 
product  of  the  inflammation  is  a  turbid  serum,  containing 
soft  flakes  of  lymph,  prone  to  decomposition,  and  possessing 
acrid  or  even  poisonous  properties.     The  deleterious  nature 
of  the  effusion  in  diffuse  peritonitis,  from  what  cause  soever 
it  may  arise,  is  proved  by  the  pustules  which   frequently 
form  on  the  hands  of  the  operator  who  has  conducted  the 
examination  of  the  dead  body,  and  the  serious  constitutional 
s3anptoms   which   sometimes   follow.      The   following   most 
distressing    evidence    of    the   pernicious   influence    of  these 
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morbid  secretions  has  come  within  my  own  knowledge. 
One  evening,  at  the  dissection  of  the  body  of  a  patient 
upon  whom  I  had  operated  for  strangulated  hernia,  several 
surgeons  were  present.  Of  these,  two  attended  one  case 
of  midwifery  each  during  the  following  night,  and  a  third 
three  cases.  The  two  patients  attended  by  the  first  two 
surgeons  died  of  puerperal  fever.  Two  of  those  attended 
by  the  third  surgeon  also  died ;  and  his  third  patient  escaped 
death  from  this  formidable  malady  with  the  greatest  diffi- 
culty, after  having  been  in  extreme  danger  several  days. 
It  is  an  important  fact,  that  no  other  cases  occurred  in 
the  practice  of  these  gentlemen.  Mr.  T.  W.  King,  in  the 
paper  to  which  I  have  before  referred,*^  has  shewn  that 
diffuse  peritonitis,  attended  with  unhealthy  and  unorganiz- 
able  secretions,  is  the  usual  cause  of  death  when  hernia 
proves  fatal. 

The  morbid  appearances  within  the  abdomen  are  not  how- 
ever limited  to  the  peritoneum.  The  portion  of  intestine 
above  the  strictured  part  is  distended  with  gas  and  fluid,  and 
its  coats  are  highly  vascular,  and  sometimes  even  gan- 
grenous ;  whilst  the  intestine  below  the  stricture  appears 
of  small  size,  collapsed,  and  natural  in  appearance. 

When  death  occurs  after  the  strangulated  intestine  has 
been  replaced  by  operation,  the  part  which  has  suffered 
strangulation  may  generally  be  recognised  by  its  deeper  tint 
of  colour,  which  has  been  known  to  continue  fifteen  or 
twenty  days  after  the  operation.  The  discoloured  part  is 
sometimes  distinctly  defined  by  two  annular  contractions  ; 
occasionally,  where  the  bowels  have  not  been  able  to  re- 
sume their  natural  action  after  the  operation,  the  por- 
tion of  intestine  above  the  stricture  remains  red,  and  dis- 
tended. 

y.  Symptoms  of  strangulation. — The  symptoms  of  strangu- 
lated enterocele  may  be  arranged  in  two  groups  ;  one  owing 
to  or  depending  upon  obstruction  of  the  intestines,  the  other 
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resulting  from  congestion  or  inflammation  of  the  protruded 
parts  and  their  envelopes. 

The  symptoms  more  immediately  dependent  upon  obstruc- 
tion are,  constipation,  vomiting,  eructations,  colicky  pains, 
flatulent  distension  of  the  bov^^els,  sense  of  constriction 
around  the  waist,  tension  of  the  abdomen,  and  ultimately 
tenderness  on  pressure.  Those  which  are  produced  by  mor- 
bid changes  in  the  protruded  parts  and  their  envelopes  are 
pain  and  tension  of  the  tumour,  and,  in  the  advanced  stages 
of  strangulation,  redness  and  tumefaction  of  the  skin. 

In  the  slighter  degrees  of  strangulation  to  which  the  name 
incarceration  has  been  applied,  the  symptoms  indicating 
obstruction  are  the  most  prominent,  and  are  regarded  by  the 
patient  as  the  most  important;  whilst,  in  the  more  acute 
forms  of  constriction,  those  referable  to  the  morbid  condition 
of  the  tumour  at  an  early  period  assume  a  high  degree  of 
intensity,  and  excite  the  attention  of  the  patient. 

When  intestine  becomes  strangulated,  obstinate  constipa- 
tion is  generally  the  result.  The  passage  of  the  intestinal 
contents  from  the  upper  to  the  lower  part  of  the  bowel  is 
mechanically  interrupted ;  and  the  lower  portion  of  the  intes- 
tinal canal  is,  in  most  instances,  unable  to  unload  itself,  in 
consequence  of  the  peristaltic  action  being  arrested.  Ex- 
ceptions, however,  are  occasionally  observed.  For  instance, 
the  rectum  sometimes  makes  a  single  and  sudden  effort 
to  unload  itself  immediately  after  strangulation  has  occurred  ; 
and,  in  those  cases  in  which  a  small  portion  only  of  the 
cylinder  of  the  intestine  is  embraced  by  the  stricture,  fecal 
matter  may  sometimes  pass.^^  Morgagni  has  related  a  case 
in  which  a  part  only  of  the  cylinder  was  included,  and  the 
natm-al  fecal  evacuations  were  not  suppressed,  and  yet  the 
disease  proved  fatal.'*'' 

Mr.  Tyrrel  observes,  in  reference  to  a  case  under  his  care, 
"  that  the  lower  intestine  had  been  much  loaded  at  the  time 
the  hernia  was  strangulated;   and  that  either  the   injection 
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stimulated  it  to  act,  not  once  only,  but  three  or  four  times, 
or  that  the  sympathetic  influence  of  the  purgatives  taken 
into  the  stomach  had  produced  an  action  on  the  lower  part 
of  the  bowels." ^^  In  this  case  the  entire  calibre  of  the 
intestine  was  girt  by  a  very  firm  stricture.  This  is  only  one 
out  of  several  cases  in  which  Mr.  Tyrrel  has  known  a  free 
action  of  the  bowels  during  the  existence  of  perfect  strangu- 
lation. More  frequently,  in  such  cases,  the  constipation  is 
complete.  The  natural  movements  of  the  bowels  being 
arrested  at  the  strangulated  part,  inverted  peristaltic  action 
soon  occurs.  The  stomach  first  ejects  its  own  contents ; 
afterwards,  bile  and  some  of  the  contents  of  the  upper  bowel 
are  vomited;  until  at  length  the  ejected  fluid  often  possesses 
a  fecal  odour,  unless  the  obstruction  be  seated  at  the  upper 
part  of  the  intestinal  canal.  A  stercoraceous  odour  of  the 
matter  vomited  must  not,  however,  be  regarded  as  a  decisive 
proof  of  its  having  proceeded  from  the  large  intestine,  since 
the  contents  of  the  ileum  may  assume  a  fecal  character  when 
obstruction  exists,  even  if  they  do  not  always  possess  it.  The 
intestine  above  the  stricture  becomes  inflamed,  and  morbid 
secretions  are  copiously  effused  into  its  interior.  Hence 
there  is  an  abundant  supply  of  gas  and  fluid,  which  are 
either  ejected  by  vomiting  and  eructation,  or  they  produce 
distension  of  the  intestine  and  a  tympanitic  condition  of  the 
abdomen.  The  distended  coils  of  intestine  are  frequently 
perceptible  to  the  touch,  or  even  to  the  sight ;  they  are  more 
or  less  tender  on  pressure,  especially  in  the  neighbourhood  of 
the  strangulation  ;  and  they  are  frequently  the  seat  of  dis- 
tressing colicky  pains,  produced  by  violent  irregular  and 
ineffectual  peristaltic  action.  A  sense  of  constriction  is  very 
generally  felt  either  in  the  region  of  the  diaphragm  or  near 
the  umbilicus. 

As  the  peritoneal  inflammation  becomes  more  general, 
serous  eff'usion  occurs,  and  the  abdominal  muscles  become 
rigid ;  the  abdomen  is  hard  and  tense ;  the  coils  of  intestine, 
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formerly  visible,  are  now  concealed  by  the  general  tumidity 
and  tension ;  the  abdomen  becomes  more  painful  on  pressure  ; 
the  patient  hes  on  the  back  with  the  thighs  flexed  upon  the 
abdomen,  so  as  to  relieve  as  much  as  possible  the  distressing 
feehng  of  tension;  and  after  some  lapse  of  time  gangrene 
occurs,  which  is  generally  known  by  the  sudden  cessation  of 
pain.  It  is  here  necessary  to  caution  the  inexperienced 
against  making  a  more  favourable  prognosis  of  the  case  from 
this  sudden  cessation  of  pain,  which,  instead  of  leading  to  a 
favourable  issue,  is  generally  the  harbinger  of  a  speedy  fatal 
termination  to  the  patient's  sufferings. 

On  the  occurrence  of  strangulation,  the  tumour,  previously 
soft  and  indolent,  becomes  more  or  less  tense  and  painful ; 
but,  when  the  strangulation  is  not  complete,  the  pain  in  the 
hernia  is  often  so  slight  as  to  be  disregarded  by  the  patient, 
whose  complaints  are  referred  exclusively  to  the  abdomen. 
Under  these  circumstances  the  hernia  is  very  likely  to  be 
overlooked,  provided  the  surgeon's  attention  be  not  directed 
to  it.  When,  on  the  contrary,  the  intestine  is  tightly  stric- 
tured,  the  tumour  is  usually  painful  from  the  commence- 
ment. As  effusion  occurs  into  the  sac,  and  into  the  coats 
and  cavity  of  the  protruded  intestine,  the  tension  and  swell- 
ing of  the  hernial  tumour  increase,  and  it  becomes  more 
painful  on  pressure.  Gangrene,  however,  soon  supervenes, 
and  the  pain  becomes  suddenly  mitigated.  The  integuments, 
moreover,  soon  become  red  and  cedematous,  and  ultimately 
exhibit  a  gangrenous  appearance. 

The  countenance  is  generally  expressive  of  anxiety  from 
the  first,  but  becomes  much  sunken  on  the  supervention  of 
gangrene.  The  pulse,  usually  small  and  hard  in  the  early 
stage,  gradually  assumes  a  more  thready  character  until 
the  stage  of  gangrene  arrives,  when  it  becomes  softer  and 
fuller,  but  frequently  intermittent.  It  soon,  however,  be- 
gins to  fail;  and,  as  death  approaches,  becomes  extremely 
frequent,  feeble,  and  irregular. 
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In  the  early  periods  of  strangulation  the  temperature  of 
the  skin  is  generally  below  the  natural  standard,  and  there  is 
a  good  deal  of  chilliness  with  occasional  rigour ;  but  during 
the  inflammatory  stage  an  imperfect  pyrexial  state  exists, 
the  trunk  and  limbs  feeling  dry  and  a  little  hotter  than 
natural,  whilst  the  feet  are  generally  cold.  When  gangrene 
occurs,  the  general  surface  of  the  body  becomes  cold,  and 
is  often  profusely  bathed  with  perspiration. 

The  symptoms  dependent  upon  strangulation  of  the  omen- 
tum are  generally  much  less  intense  than  those  which  are 
caused  by  constriction  of  the  intestine. 

Constipation  is  less  complete,  for  stools  may,  in  most 
instances,  be  obtained  by  purgatives  and  clysters;  yet  some- 
times constipation  attends  strangulated  epiplocele,  but  it 
may  in  most  instances  be  traced  to  peritonitis  which  has 
supervened.  Hiccup,  nausea,  and  dragging  sensations  are 
often  experienced.  Vomiting  is  less  frequent  and  severe 
than  when  the  intestine  is  strangulated,  unless  the  peritoneal 
inflammation  is  extensive.  The  pain  and  tension  both  in  the 
abdomen  and  in  the  tumour  are  more  moderate ;  and  the 
pulse,  although  small  and  frequent,  is  not  so  remarkably 
thready. 
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CHAPTER   IX. 

TREATMENT  OF  REDUCIBLE  HERNIA. 

1,  Palliative  treatment. — In  the  palliative  treatment  of 
reducible  hernia,  the  primary  object  should  be  to  endeavour 
to  retain  the  viscera  within  the  abdomen  by  various  mechani- 
cal means  calculated  to  give  artificial  support  to  the  weak  parts 
of  the  abdominal  walls. 

Trusses.  ■ —  Retentive  hernial  bandages  or  trusses  are  of 
very  ancient  usage,  ^tius  in  the  sixth  century  employed  a 
soft  compress  retained  in  position  by  a  soft  bandage.  In  the 
thirteenth  century,  pads  of  wood  and  of  iron,  with  a  girdle  of 
some  soft  material,  were  used  in  Italy.  Gordon  in  1306,  and 
Gatenaria  in  1480,  recommended  a  girdle  of  iron,  which  after- 
wards fell  into  disuse,  and  gave  place  to  the  soft  girdle  with  a 
hard  compress  of  wood  or  metal.  At  the  commencement  of 
the  seventeenth  century,  Fabricius  Hildanus  employed  trusses 
composed  of  very  soft  and  flexible  iron,  which  would  admit  of 
being  moulded  into  various  forms.  In  1665,  Mathias  Mayor 
first  recommended  elastic  bandages  of  steel ;  and  the  same  ma- 
terial was  afterwards  employed  by  M.  Blegny,  and  was  brought 
by  him  into  extensive  use. 

Construction  of  Trusses.  —  Hernial  bandages  essentially 
consist  of  a  girdle  which  embraces  or  surrounds  the  body,  and  a 
compress  or  pad  adapted  to  the  size,  form,  and  situation  of  the 
hernial  aperture,  and  the  condition  of  the  hernia. 

Girdles  composed  of  soft  materials,  as  linen,  calico,  and 
leather,  have  for  a  length  of  time  been  almost  entirely  super- 
seded   by  elastic  belts  of  steel.      Although  they  are  much 

F    2 


68  ABDOMINAL   HERNIA. 

inferior  to  the  latter  in  general  usefulness,  they  have,  perhaps, 
fallen  into  greater  disrepute  than  they  deserve.  It  should  not 
be  forgotten  that  for  many  centuries  such  girdles  were  alone 
employed,  and  that  the  advantages  resulting  from  their  use 
were  so  important  as  to  secure  for  them  very  general  adoption. 
As  a  provisional  measure,  a  soft  bandage,  with  a  firm  promi- 
nent pad,  may  frequently  be  employed  with  advantage  in  the 
herniae  of  adults  ;  and,  in  the  treatment  of  umbilical  hernia  in 
infants,  a  soft  bandage,  retaining  in  position  a  hard  pad  of 
wood  or  ivory,  is  far  preferable  to  the  steel  spring.  Of  late,  a 
"  lever-truss  "  with  a  soft  girdle  has  been  introduced  into  prac- 
tice. 

Girdles  of  flexible  iron,  as  used  by  Gordon  and  Gatena- 
ria,  have  no  advantages  over  soft  bandages,  and  are  much 
more  incommodious;  they  are  therefore  universally  rejected 
in  the  present  day. 
/  Elastic  girdles  of  steel  possess  properties  of  the  highest 
value  for  the  construction  of  trusses,  and  are  more  generally 
applicable  than  girdles  composed  of  any  other  material. 
They  may  be  made  to  exert  the  precise  degree  of  pressure 
that  is  required,  whilst  at  the  same  time  they  accommodate 
themselves  to  the  varying  form  of  the  abdomen.  These 
girdles,  or  springs,  are  covered  with  varnish  to  protect  them 
from  the  corroding  influence  of  the  cutaneous  secretions. 
They  are  also  padded  with  wool,  and  covered  with  soft  lea- 
ther, to  prevent  them  from  exerting  injurious  pressure  upon 
the  skin. 

The  pad  of  the  truss  constitutes  the  medium  through 
which  the  pressure  is  exerted,  and  on  its  good  construction 
the  efficiency  of  the  instrument  in  a  great  measure  depends. 
The  size  of  the  pad  should  bear  relation  to  that  of  the  aper- 
ture or  canal  requiring  artificial  support.  It  is  usual  to 
allow  it  to  extend  two  or  three  lines  in  every  direction  be- 
yond the  boundary  of  the  aperture  or  canal.  The  form  is 
varied  according   to   circumstances  ;   being   circular,  oval,  or 
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triangular.  It  is  generally  convex  when  used  for  reducible 
hernia  ;  and  the  degree  cf  convexity  is  varied  according  to  the 
size  and  situation  of  the  aperture,  and  the  structures  in  which 
it  is  seated.  When  a  concentrated  pressure  is  required,  a 
pad  of  great  convexity  and  small  size  is  employed ;  when,  on 
the  other  hand,  a  more  extensive  and  general  support  is  to 
be  given,  one  less  convex  and  of  larger  size  is  used. 

The  properties  of  hernial  pads  greatly  depend  upon  the 
materials  of  which  they  are  composed,  and  an  almost  endless 
variety  of  substances  have  been  employed  in  their  construc- 
tion. According  to  the  materials  of  which  they  are  compos- 
ed, they  may  be  arranged  under  the  following  heads  :  1st. 
Soft  inelastic  pads  ;  2nd.  Pads  with  a  hard  nucleus  and  soft 
exterior  ;  3rd.  Hard  pads  ;  4th,  Elastic  pads.  Each  of  these 
kinds  of  pad  is  worthy  of  a  brief  notice. 

Soft  inelastic  pads,  or  simple  compresses  of  lint  or  linen, 
do  not  possess  sufficient  power  of  resistance.  They  are  inca- 
pable of  resisting  the  protrusion  of  the  viscera,  and  by  conti- 
nued pressure  become  altered  in  form. 

Pads  consisting  of  a  hard  nucleus  and  soft  exterior  are  ex- 
tensively used.  They  are  usually  formed  of  a  piece  of  cork, 
wood,  or  convex  metal,  which  is  covered  by  a  few  layers  of 
flannel,  enveloped  in  leather,  and  attached  to  a  metallic  plate. 
Instruments  thus  constructed  retain  their  form,  and,  whilst 
they  possess  a  certain  degree  of  softness,  are  sufficiently  / 
resisting. 

Hard  pads  of  wood  or  ivory  were  used  in  the  sixteenth 
century,  and,  after  having  been  long  discontinued,  have  of 
late  been  again  employed.  Stagner,  in  America,  endeavour- 
ed to  promote  the  radical  cure  of  hernia  by  the  use  of  rough 
wooden  pads  so  applied  as  to  excite  irritation  in  the  parts 
upon  which  they  pressed,  and  thereby  to  produce  the  con- 
densation and  adhesion  of  the  skin,  superficial  fascia,  and  the 
abdommal  tendons.  Their  employment,  however,  was  pro- 
ductive of  severe  pam  and  other  evils ;   and,  moreover,  not 
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only  failed  in  effecting  the  radical  cure  of  the  hernia,  but 
even  in  securing  its  temporary  retention.^9  These  pads  have 
been  greatly  improved  by  several  American  surgeons,  more 
particularly  by  Dr.  Hood  and  Dr.  Chase,  who  have  given 
to  them  a  smooth  surface,  and  have  modified  their  form 
according  to  the  different  canals  and  apertures  they  are  in- 
tended to  support.  The  object  of  these  surgeons  in  the  em- 
ployment of  solid  pads  is  not  to  promote  inflammation  and 
consolidation  of  the  compressed  parts,  as  was  attempted  when 
Stagner's  blocks  were  used,  but  merely  to  secure  the  perfect 
retention  of  the  viscera,  and  thus  not  only  effectually  to  palli- 
ate the  evils  resulting  from  the  disease,  but  also  to  allow 
nature  to  effect  the  permanent  contraction  of  the  hernial 
aperture,  which  in  many  instances  was  the  result.  Dr. 
Chase  has  extended  his  improvements  to  all  parts  of  the 
truss.  The  Philadelphian  Committee  report  of  Dr.  Chase's 
truss,  that  it  is  "  worn  with  so  much  comfort  that  patients 
generally  relinquish  it  unwillingly,  and  sometimes  absolutely 
refuse  so  to  do,  even  when  pronounced  cured  by  the  sur- 
geon." The  trusses  adapted  by  Dr.  Chase  to  the  different 
varieties  of  hernia  will  be  hereafter  alluded  to. 

Pads  of  ivory,  confined  by  plasters  or  a  soft  bandage,  are 
of  great  value  in  the  treatment  of  the  umbilical  hernige  of 
infants.  I  have  also  found  ivory  pads  with  a  delicately 
adjusted  spring  efiicient  and  cleanly,  and  not  productive  of 
pain,  in  the  treatment  of  inguinal  hernia  in  infants.  M.  Mal- 
gaigne  has  found  an  ivory  pad,  of  a  mushroom  form,  sup- 
ported by  a  common  spring-truss,  of  great  value  in  some 
obstinate  direct  inguinal  and  umbilical  herniae. 

Whenever  hard  pads  are  employed  in  conjunction  with  a 
steel  spring,  the  greatest  care  is  necessary  in  regulating  the 
degree  of  pressure  of  the  spring,  and  in  giving  to  the  pad  a 
proper  form  and  smooth  surface  ;  otherwise,  the  structures  to 
which  the  pad  is  applied  may  be  seriously  injured. 
.  Elastic  pads  of  caoutchouc  filled  with  air  have  been  adopted 
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by  MM.  Cresson  and  Sanson.  These  pads  succeeded  ad- 
mirably in  preventing  the  descent  of  herniae  the  most  difficult 
of  retention,  whilst,  at  the  same  time,  the  pressure  which  they 
exercised  was  borne  with  perfect  ease ;  but  unfortunately, 
after  a  time  varying  from  two  to  twelve  months,  it  was  found 
that  the  air  gradually  escaped  from  the  caoutchouc,  and  the 
hernia  ceased  to  be  retamed.^°  To  obviate  this  defect,  M. 
Cresson  constructed  an  apparatus  whereby  air  could  be  in- 
jected into  the  pad  whenever  a  fresh  supply  was  necessary. 
The  expense,  however,  of  this  instrument  will  prevent  its 
general  use,  but  M.  Malgaigne  is  of  opinion  that  trusses  con- 
structed upon  this  principle  are  not  entirely  to  be  rejected,  for 
he  found,  in  a  very  obstinate  case  of  direct  inguinal  hernia, 
that  one  of  Cresson's  trusses  afforded  great  relief  when  all 
other  kinds  of  pads  which  had  been  tried  were  insupportable, 
from  the  pressure  they  exerted  upon  a  prominent  spine  of 
the  pubes.  Caoutchouc  filled  with  curled  hair,  or  a  solid  mass 
of  this  substance,  is  a  good  substitute  for  the  pads  of  M.  Cres- 
son. Whenever  caoutchouc  is  used  as  a  compress  for  trusses, 
a  layer  of  linen  should  be  placed  between  it  and  the  skin. 

In  the  trusses  in  common  use  in  England,  the  spring  is 
either  firmly  riveted  to  the  metalhc  plate  which  supports 
the  pad,  or  the  spring  and  plate  are  formed  of  one  con- 
tinuous piece  of  metal.  Sometimes  these  parts  are  attached 
by  screws,  which  allow  of  the  pad  being  moved  to  any 
required  angle,  and  fixed  in  that  position.  For  the  same 
purpose,  a  kind  of  rackwork  is  occasionaEy  employed. 
In  the  inguinal  trusses  of  Dr.  Chase  the  pad  can  be  moved 
to  the  extent  of  an  inch  in  a  direction  towards  the  pubes, 
along  a  sliding  apparatus,  and  there  fixed  by  means  of  two 
screws.  The  pad  is  moreover  connected  to  the  spring  by 
a  round  neck  of  soft  iron,  about  three-quarters  of  an  inch  in 
length,  sufficiently  stiff  to  resist  any  change  of  form  during 
the  most  active  movements  of  the  patient,  and  sufficiently 
pliable  to  act  like  an  universal  joint  under  the  hands  of  the 
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surgeon.  By  the  combined  action  of  the  slide  and  the  neck, 
the  pad  may  be  adjusted  ''with  the  utmost  precision  to  the 
edge  of  Poupart's  ligament,  the  route  of  the  abdominal  canal 
and  the  internal  ring,  whatever  may  be  the  peculiar  form  of 
the  abdomen." ^^ 

In  the  trusses  of  Salmon  and  Ody  the  spring  is  attached 
to  the  pad,  through  the  medium  of  a  short  stem  placed 
at  right  angles  with  the  pad,  and  united  with  it  by  a 
ball-and-socket  joint.  Uniform  pressure  is  thus  maintained 
by  the  apparatus  during  the  varying  positions  of  the  spring  of 
the  truss  and  the  body  of  the  patient.  Trusses  constructed 
upon  this  principle  have  been  repeatedly  denounced  as  theo- 
retically bad ;  yet  I  have  known  many  patients  who  have 
worn  them  with  the  most  beneficial  results  after  the  common 
spring-trusses  had  failed  to  give  relief.  Sir  A.  Cooper  used 
to  recommend  them  for  those  persons  who  had  not  "  to  earn 
their  bread  by  the  sweat  of  their  brow;"  but  M.  Malgaigne, 
whose  extensive  experience  at  the  Bureau  Central  gives 
great  weight  to  his  opinion,  states  that  Salmon's  truss  is 
the  most  efficient  instrument  for  relieving  inguinal  hernia 
even  in  the  labouring  classes. 

The  imperfect  circle  formed  by  the  spring,  in  many  kinds  of 
trusses,  is  rendered  complete  by  a  strap  passing  from  the  free 
extremity  of  the  spring  to  the  pad.  The  spring,  being  the  agent 
employed  for  exerting  pressure  upon  the  pad,  should  be  so  con- 
structed that  the  truss  maintain  its  position  and  attachment  un- 
der the  ordinary  movements  of  the  body,  without  the  aid  of  the 
strap.  The  latter  is  added  merely  as  a  security  against  displace- 
ment under  violent  efforts.  It  should  not  be  so  tightly  fixed, 
therefore,  to  the  button  as  to  exert  pressure  on  the  pad  under 
ordinary  circumstances,  but  yet  sufficiently  tight  to  resist  any 
sudden  and  violent  tendency  to  displacement.  If  the  body 
of  the  patient  be  naturally  formed,  the  pad  of  the  common 
spring-truss  ought  to  rest  in  its  proper  position  without  the  aid 
of  straps  passing  under  the   thighs    or   over  the   shoulders. 


TREATMENT  OF  REDUCIBLE  HERNIA.  73 

Under  some  peculiarities  of  figure,  however,  such  appen- 
dages are  occasionally  necessary.  The  perineal  strap  forms 
an  essential  part  of  Chase's  truss  and  of  Evans'  patent  lever- 
truss.     (Moc-Main  truss.) 

It  is  of  the  greatest  importance  that  patients  should  not 
only  be  furnished  with  an  efficient  truss,  but  also  that  they 
should  be  instructed  in  the  principles  upon  which  it  acts, 
and  the  correct  mode  of  its  application.  I  have  frequently 
witnessed  patients  whose  hernise  had  partially  descended 
by  the  side  of  the  truss,  in  consequence  of  the  imperfect 
application  of  the  instrument.  The  truss  should  always  be 
worn  both  during  the  night  and  day.  By  neglect  of  this 
rule  the  danger  of  strangulation  is  incurred.  During  the 
simple  act  of  turning  in  bed,  or  during  the  more  violent 
efforts  of  coughing  or  yawning,  the  unsupported  hernia  may 
descend  and  may  become  strangulated.  On  this  account, 
it  is  desirable  that  the  patient  should  be  provided  with 
two  trusses,  that  the  hernia  may  not  be  left  unprotected 
whilst  the  instrument  requires  occasional  repair. 

When  the  viscera  are  perfectly  retained  by  trusses,  the 
neck  of  the  sac,  no  longer  distended,  contracts,  and  may 
become  ultimately  closed.  So,  also,  the  aperture  in  the 
abdominal  muscles  and  aponeuroses,  through  which  the 
hernia  had  descended,  when  no  longer  traversed  by  the 
protruding  viscera,  becomes  gradually  diminished,  to  such 
a  degree  as,  in  some  instances,  to  constitute  a  permanent 
barrier  to  the  future  descent  of  the  bowel.  Thus,  whilst 
the  surgeon  employs  trusses  as  the  most  effectual  agents 
in  the  palliative  treatment  of  hernia,  he  is,  at  the  same 
time,  adopting  means  of  considerable  power  for  promot- 
ing the  radical  cure  of  the  disease.  But,  whilst  the  pal- 
liative and  remedial  value  of  trusses  is  acknowledged, 
it  must  not  be  concealed  that  their  beneficial  effects  are 
not  altogether  unalloyed  with  evil.  The  contraction  and 
induration  of  the  neck  of  the  sac,   consequent  upon  their 
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use,  renders  it  less  yielding,  and  the  abdominal  viscera  more 
liable  to  strangulation,  if  at  any  time  they  should  accidentally 
descend. 

2.  Curative  treatment,  or  radical  cure  of  hernia. — Since 
hernia,  in  all  cases,  results  from  some  portion  of  the  walls 
of  the  abdomen  and  pelvis  being  either  absolutely  or  rela- 
tively weak,  so  that  they  are  unable  to  resist  the  pressure 
of  the  viscera,  it  follows,  that  the  means  calculated  to  give 
permanent  relief  to  this  malady  must  have  for  their  ob- 
ject the  strengthening  of  such  portion  of  the  walls  as  may 
have  yielded  to  the  pressure. 

Much  ingenuity  has  been  expended,  from  the  time  of 
Celsus  to  the  present  day,  in  attempting  to  accomplish  this 
object.  Some  of  the  means  which  have  been  suggested 
are  so  barbarous  as  to  deserve  the  severest  condemnation  ; 
some  so  ineffectual  as  scarcely  to  merit  a  passing  notice  ; 
whilst  others  have  been  attended  with  such  a  degree  of 
success  as  to  demand  the  serious  consideration  of  the  surgeon. 
The  various  means  which  have,  from  time  to  time,  been 
recommended  for  the  radical  cure  of  hernia,  produce  their 
real  or  supposed  effects,  either  by  causing  the  closure  or 
destruction  of  the  sac,  or  by  indirectly  promoting  the  con- 
traction of  the  hernial  aperture. 

The  first  of  these  objects  appears  to  have  exclusively 
occupied  the  attention  of  many  surgeons  who  have  attempted 
the  radical  cure  of  hernia,  and  undoubtedly  they  have  at- 
tained their  object  as  far  as  the  closure  or  destruction  of 
the  sac  was  concerned ;  but,  unless  there  be  also  simultaneous 
contraction  of  the  hernial  aperture,  very  little  advance  to- 
wards permanent  cure  of  the  disease  is  made.  They  have, 
indeed,  substituted  a  layer  of  peritoneum  across  the  hernial 
aperture  in  the  place  of  the  open  mouth  of  the  sac,  but 
the  resistance  thus  afforded  by  a  mere  barrier  of  serous 
membrane  is  so  slight  as  scarcely  to  possess  any  power  in 
preventing  a  future  hernial  descent. 
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The  only  effectual  barrier  is  afforded  by  the  contraction 
or  diminution  of  the  aperture  in  the  aponeurotic  and  mus- 
cular structures.  Such  a  diminution  of  the  hernial  aper- 
tures we  can  sometimes  procure.  Like  the  neck  of  the 
sac,  they  have  a  tendency  to  become  diminished  in  size, 
when  the  descent  of  the  viscera  is  prevented.  In  this  man- 
ner the  use  of  well-adapted  trusses  promotes  the  radical 
cure  of  hernia.  So,  also,  a  cicatrix  formed  near  the  hernial 
aperture,  as  in  the  operation  of  Dessault,  which  I  shall  here- 
after notice,  may,  for  a  time,  mechanically  prevent  pro- 
trusion and  allow  the  aperture  to  contract.  The  operation 
of  M.  Gerdy,  in  which  the  opening  was  filled  by  an  or- 
ganized plug,  appears  to  have  succeeded  in  the  same 
manner. 

The  tendency  of  the  hernial  apertures  to  contract,  when 
no  obstacle  is  opposed  to  it,  is  greatest  in  infancy,  and  pro- 
gressively diminishes  as  age  advances. 

These  preliminary  remarks  being  made,  it  will  be  neces- 
sary now  to  describe  some  of  the  more  important  measures 
which  have  been  devised  for  the  purpose  of  promoting  the 
radical  cure  of  hernia. 

a.  Means  employed  for  effecting  the  radical  cure  of  hernia, 
hy  promotijig  closure  or  destruction  of  the  hernial  sac. 

a.  Excision  of  the  testicle. — Various  operations  have  been 
performed  in  which  the  testicle  and  the  hernial  sac  were 
removed  by  excision.  Paulus  ^gineta  has  given  the  earliest 
account  of  this  operation.  It  has  since  been  recommended 
by  Franco,  and  repeatedly  practised  by  itinerant  rupture- 
curers.  Dionis  relates  that  one  of  these  operators  used 
to  feed  his  dogs  with  the  testicles  which  he  removed.^- 
In  the  report  made  by  PouUetier  de  la  Salle,  Audry,  and 
Vicq  d'Azyr  to  the  Royal  Academy  of  Medicine  in  1779, 
it  is  stated  that,  at  that  time,  numerous  recruits  were  found 
to  have  had  one  or  both  testicles  removed  by  these  char- 
latans.^'    The   Bishop  of  St.  Papoul   ascertained  that  five 
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hundred  infants  in  his  diocese  had  been  castrated,  and  that 
more  than  two  hundred  individuals  had  been  thus  mutilated 
at  Breslau.  Even  as  late  as  the  year  1796,  it  appears,  from 
the  work  of  Sabatier,  that  the  operation  was  occasionally 
practised  in  France.  Nevertheless,  this  cruel  operation  met 
with  vigorous  opposition  from  numerous  surgeons,  even  in 
the  middle  ages,  and  at  the  early  part  of  the  eighteenth 
century  its  practice  was  considered  penal  by  the  state,  and 
its  professors  punished  by  the  magistracy.^* 

/3.  Incision  of  the  sac. — In  this  operation  the  integuments 
and  sac  are  freely  divided,  and  the  cavity  is  allowed  to  heal 
by  granulation.  It  was  adopted  by  Celsus,  and  was  extolled 
by  Lieutaud  and  Lablanc.  Petit  practised  it  wdth  but  little 
success;  and  Acrel,  Sharp,  and  Pott  witnessed  the  most  dis- 
astrous results  from  it.  Petit,  from  his  experience  of  the 
operation,  considered  very  justly  that  the  incision  into  a 
hernial  sac,  when  the  hernia  was  not  strangulated,  was  more 
serious  in  its  consequences  than  when  strangulation  existed.^^ 
Mr.  Abernethy  twice  operated  in  accordance  with  this  plan 
of  treatment.  In  both  instances  the  life  of  the  patient 
was  seriously  endangered.^^* 

y.  Excision,  suture,  and  cauterization  of  the  sac. — In  the 
operation  by  excision,  the  sac  was  laid  bare,  and  a  consider- 
able portion  throughout  its  whole  length  was  cut  away. 
The  narrow  remaining  portion  of  sac  was  then  united  by 
the  uninterrupted  suture,  and  the  serous  bag  was  contracted 
in  size,  so  as  no  longer  to  allow  the  viscera  to  enter  it.  To 
this  process  the  name  Royal  Suture,  or  Royal  Stitch,  was 
given ;  as  it  was  supposed  to  preserve  the  testicle  uninjured 
and  capable  of  executing  its  special  functions,  namely,  "  of 
giving  subjects  to  the  king."     Strong  escharotics,  and  even 

*  For  a  full  account  of  the  various  methods  adopted  in  all  times  for  the 
radical  cure  of  hernia  the  reader  is  referred  to  Mr.  Lawrence's  very  valuable 
Treatise,  in  which  will  he  found  a  full  bibliography  of  the  subject,  and  to 
the  more  recent  work  of  M.  Thierry. 
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tlie  actual  cautery,  have  been  employed  for  effecting  the 
destruction  of  the  sac.  By  these  proceedings  the  testicle 
was  frequently  destroyed  or  deprived  of  its  functions,  and 
sometimes  the  life  of  the  patient  w^as  sacrificed.  Bordenave 
has  ably  exposed  the  dangers  of  these  proceedings,  and  has 
brought  forward  numerous  instances  of  their  destructive 
effects.^7  Amongst  the  victims  of  this  treatment  he  enume- 
rates the  celebrated  De  la  Condamine. 

8.  Ligature  of  the  sac  after  incision  of  the  integuments. — 
Schmucher  exposed  the  sac  by  incision  through  the  scrotum, 
and,  after  dissecting  it  carefully  away  from  the  integuments 
and  spermatic  vessels,  tied  the  neck  as  closely  as  possible 
to  the  ring,  and  cut  off  the  remainder  below  the  Hgature.^ 
This  practice  is  said  to  have  been  successful  in  two  cases. 
Langenbeck^9  exposed  the  sac,  and  applied  a  ligature  to  the 
neck  close  to  the  ring,  without  detaching  the  sac  further 
than  was  necessary  for  the  application  of  the  ligature.  This 
surgeon  states,  "  I  have  already  performed  this  operation 
twelve  times  with  the  most  successful  results,  and  all  the 
patients  are  capable  of  the  heaviest  labour  without  wearing 

a  truss The  ligature  causes  adhesive  inflammation   of 

the  serous  surface,  and  the  neck  of  the  sac  becomes  closed 
up  to  the  abdomen,  like  the  portion  of  an  artery  that  has 
been  tied."  This  operation,  as  well  as  those  by  suture  and 
caustic,  was  abandoned  in  consequence  of  the  pain  and 
danger  attendant  upon  it,  and  its  frequent  failure  in  pro- 
ducing a  radical  cure.  Several  other  measures,  having  for 
their  object  the  production  of  adhesion  of  the  sac  and  the 
consequent  obliteration  of  its  cavity,  have  also  been  devised 
and  practised,  and  successively  relinquished.  For  instance, 
it  has  been  proposed  by  M.  Velpeau^°  to  inject  the  hernial 
sac  with  diluted  tincture  of  iodine,  as  in  hydrocele.  This 
operation  was  practised  on  two  subjects.  The  first  of  these 
experienced  no  unfavourable  symptoms  until  the  twenty- 
fifth  day  after  the  operation,  when  he  was  suddenly  seized 
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with  rheumatism  and  pericarditis^  followed  by  dropsy,  which 
proved  fatal  in  five  or  six  months.  In  the  second  case, 
numerous  abscesses  formed,  and  the  patient  was  in  consi- 
derable danger ;  and  it  was  only  after  the  lapse  of  two 
months  that  he  was  able  to  leave  the  hospital,  the  hernia 
still  continuing  to  descend  on  the  shghtest  exertion.  M. 
Velpeau  has  also  attempted  the  cure  of  hernia  by  scarifying 
the  neck  of  the  sac  by  subcutaneous  incision.  The  patient 
was  treated  for  double  inguinal  hernia ;  but,  when  the  band- 
ages were  removed  at  the  expiration  of  a  month,  both  herniae 
reappeared. 

e.  Acupuncturation. — An  attempt  has  recently  been  made 
by  M.  Bonnet  of  Lyons  to  procure  adhesion  of  the  sac  by  the 
introduction  of  pins,  which  were  allowed  to  remain  in  the  sac 
until  adhesive  inflammation  was  excited.^^  The  pins  were 
removed  from  the  sixth  to  the  twelfth  day;  and,  as  soon  as  the 
sensibility  of  the  parts  permitted,  a  compressing  bandage  was 
applied.  As  this  process  was  not  sufiicient,  a  second  row  of 
pins  was  inserted,  so  as  to  multiply  the  points  of  adhesion ; 
and  these  pins  were  allowed  to  remain  in  until  the  ulceration 

of  the  skin  was  complete,  and 
the  compression  was  exercised 
upon  the  cellular  tissue  itself 
(fig.  8).  M.  Bonnet  subse- 
quently adopted  some  further 
modification  of  his  plan;  and 
in  his  memoir,  published  in 
the  Gazette  Medicale,  brings 
forward  nine  cases  in  which 
the  operation  was  performed. 
Four  of  these  cases  were 
cured;  five  were  unsuccessful^ 
two  of  which  proved  fatal. 
These  results  of  MM.  Velpeau  and  Bonnet's  respective 
modes  of  treatment  are  such   as  to  render  it  almost  need- 


Fig.  8. 
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less  to  state,  that  a  repetition  of  them  would  be  altogether 
unjustifiable  ;  indeed,  it  may  without  hesitation  be  asserted, 
that  few,  if  any,  English  surgeons  would  have  ever  ventured 
on  such  hazardous  experiments. 

?.  Insertion  of  goldbeaters'  skin  in  the  sac.  —  M.  Belmas^^ 
has  instituted  some  experiments,  from  which  he  has  ascertain- 
ed, that,  where  a  small  bladder  of  goldbeaters'  skin,  inflated 
with  air,  was  introduced  into  the  peritoneal  cavity  of  a  dog, 
the  spot  to  which  the  foreign  body  had  applied  itself  was  in- 
dicated, after  the  lapse  of  three  months,  by  the  presence  of 
adhesion,  whilst  the  general  peritoneal  cavity  remained  free 
from  any  other  trace  of  inflammation,  the  foreign  body  being 
no  longer  distinguishable. 

Having  thus  discovered  an  animal  substance  that  might  be 
introduced  into  a  serous  cavity  with  the  effect  of  exciting  a 
mild  form  of  adhesive  inflammation,  purely  local  in  its  cha- 
racter, he  considered  that  it  might  be  applied  to  the  cure  of 
hernia.  He  operated  on  several  dogs  afilicted  with  this  dis- 
ease without  any  unfavourable  consequence,  and  was  induced 
to  apply  the  principle  to  the  human  subject.  Portions  of 
goldbeaters'  skin  were  conveyed  into  the  mouth  of  the  sac  by 
means  of  a  trochar  and  canula ;  which,  entering  the  lower 
part  of  the  sac,  were  carried  upwards,  until  they  had  passed 
the  neck,  and  were  then  brought  out  through  tll^  integuments 
just  above  the  external  ring.  By  means  of  an  apparatus  con- 
nected with  the  canula,  a  portion  of  inflated  goldbeaters'  skin 
was  drawn  within  the  sac,  and  allowed  to  remain  there.  Of 
four  cases  in  which  the  operation  was  performed,  one  only 
was  perfectly  successful,  without  the  occurrence  of  any  seri- 
ous accident.  The  second  proved  fatal.  The  third  was 
cured ;  but  the  patient  was  so  unruly,  that  M.  Belmas  was 
obKged  to  withdraw  the  foreign  body  a  few  hours  after  its 
introduction.     The  fourth  died  from  phlegmonous  erysipelas. 

In  consequence  of   the   severity  and  not  very  favourable 
results  of  these  operations,  M.  Belmas  was  subsequently  in- 
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duced  to  adopt  the  method  of  merely  puncturing  the  lower 
part  of  the  sac  with  a  trochar  and  canula,  and  then  in- 
troducing through  the  latter  one  or  more  portions  of  gold- 
beaters' skin,  supported  on  sticks  of  dried  and  hardened 
gelatin.  A  bandage  or  truss  was  worn  for  a  considerable 
period  after  the  operation,  or  until  the  adhesions  had  become 
firm.  The  result  of  ten  operations  is  thus  stated.  "  Two 
out  of  the  number  left  the  neighbourhood  after  the  opera- 
tion, but  have  represented  themselves  as  cured.  In  three 
other  cases  the  success  was  placed  beyond  a  doubt.  In  three 
more  an  obliteration  was  obtained  of  the  neck  of  the  sac,  but 
the  subsequent  necessary  compression  at  the  ring  having 
been  abandoned  too  early,  a  fresh  protrusion  of  the  obliterated 
point  took  place  :  the  truss  has  been  reapplied,  and  the  re- 
turn of  the  ring  to  its  normal  condition  is  such  that  we  anti- 
cipate a  decided  cure.  The  two  remaining  individuals  were 
obliged  to  lay  aside  their  bandages  at  an  early  period  in  con- 
sequence of  the  inconvenience  they  produced,  and  in  them 
the  hernise  have  reappeared.  They  are  anxious  to  undergo  a 
fresh  operation." 

The  preceding  operations,  having  for  their  object  the  de- 
struction or  closure  of  the  hernial  sac,  have  undoubtedly  suc- 
ceeded in  attaining  this  object;  but  it  is  necessary  to  repeat, 
that  the  obliteration  of  the  sac  affords  but  a  feeble  barrier  to 
a  fresh  hernial  descent,  and  only  a  very  slight  advance  is 
thereby  made  towards  a  radical  cure  of  the  disease. 

It  cannot  be  denied  that  in  some  instances  a  radical  cure 
was  obtained.  The  plastic  effusions  and  cicatrization  in  .the 
neighbourhood  of  the  ring,  incidental  to  some  of  the  proceed- 
ings, may  have  had  the  effect  of  resisting  the  protrusion  long- 
enough  for  the  hernial  apertures  to  become  contracted;  but 
such  an  effect  was  rare,  and  the  attainment  of  a  contraction 
of  the  hernial  apertures  seems  to  have  been  an  object  in  the 
estimation  of  the  operators  quite  subordinate  to  the  closure 
of  the  sac. 
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h.  Means  calculated  to  promote  the  contraction  or  closure  of 
the  hernial  apertures. 

Tiie  means  which  have  been  found  most  effectual  are 
trusses,  ligature  of  the  sac  and  its  envelopes,  and  the 
cutaneous  plug, 

a.  Trusses.  —  By  the  use  of  well-adapted  compresses  re- 
tained by  bandages  of  various  kinds,  hernia  is  often  per- 
manently cured.  Nearly  all  umbilical  and  most  inguinal 
hernia  of  infancy  may  be  cured  by  methodical  compression, 
as  well  as  some  hernige  of  youth  and  manhood  ;  but  those  of 
old  age  rarely,  if  ever,  admit  of  being  permanently  cured 
by  these  means. 

The  mode  in  which  trusses  effect  a  radical  cure  is  not 
by  exciting  adhesion  in  the  parts  which  they  compress,  nor 
by  inducing  contraction,  or  even  closure,  of  the  neck  of 
the  sac, — an  effect  which  they  have  a  well-known  tendency 
to  produce ;  but  they  simply  operate  by  preventing  the 
hernial  descent  for  a  sufficient  length  of  time  to  allow  of 
nature  to  effect  the  contraction  of  the  aperture  in  the 
aponeurotic  and  muscular  portions  of  the  walls.  Our  ob- 
ject, then,  in  attempting  the  radical  cure  of  hernia  by  trusses, 
should  be  to  secure  perfect  retention  of  the  viscera,  without 
exercising  injurious  pressure.  If  too  high  a  degree  of  pres- 
sure be  employed,  inflammation  or  irritation  may  be  pro- 
duced, and  may  require  the  suspension  of  the  treatment. 
From  undue  pressure  operating  for  a  long  time,  but  less 
powerfully,  the  walls  of  the  abdomen  sometimes  become 
atrophied  and  their  strength  diminished.  When  the  pres- 
sure is  too  much  concentrated,  by  the  use  of  pads  of  small 
size  and  great  convexity,  in  large  inguinal  hernise,  which 
have  considerably  dilated  the  inguinal  canal,  the  aponeurotic 
structures  of  the  canal  are  thereby  stretched,  and,  in  time, 
may  become  actually  elongated,  and  consequently  weakened, 
by  the  pressure. 

In  attempting,  then,   to   produce   a   radical   cure   by  the 
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use  of  trusses,  it  is  necessary  to  guard  against  such  degrees 
and  modes  of  pressure  as  would  excite  irritation  in  the  parts 
compressed,  or  produce  either  atrophy  or  elongation  of 
aponeurosis  and  muscle.  The  means  best  calculated  for 
promoting  perfect  and  salutary  retention  of  the  viscera, 
are  such  as  are  generally  most  efficient  in  the  palliative 
treatment  of  hernia,  and  under  this  head  their  general 
principles  of  construction  have  already  been  considered. 
The  modifications  adapted  to  the  particular  varieties  of 
hernia  will  be  described  when  each  variety  comes  under  con- 
sideration. As  perfect  retention  of  the  hernia  is  an  essential 
condition  for  its  radical  cure,  it  is  necessary  that  the  truss 
should  be  worn  without  intermission.^^ 

/3.  Ligature  of  the  sac  and  its  envelopes. — Celsus  attempted 
the  cure  of  umbilical  hernia  by  applying  a  ligature  round 
the  integuments  and  sac  after  the  viscera  had  been  returned 
into  the  abdomen.  Thevenin  practised  this  operation  with 
success,  and  Saviard^*  successfully  treated  two  female  children 
by  this  method.     Desault  frequently  practised  the  operation. 

In  the  Parisian  Chirurgical  Journal  ^^  are  recorded  nine 
cases  in  which  he  successfully  performed  the  operation; 
and  in  the  same  Journal  it  is  stated,  in  reference  to 
the  treatment  of  umbilical  hernia  by  ligature,  that  "  its 
effect  is  certain  and  quick,  and  that  it  has  invariably 
succeeded  in  thirty  cases  that  have  been  operated  on 
during  the  last  eighteen  months  at  the  H6tel  Dieu."  Sa- 
batier  states  that  many  of  these  cases  were  subsequently 
brought  to  the  hospital  on  account  of  other  diseases,  and 
it  was  ascertained  that  the  cure  was  permanent.  Desault 
is  said  to  have  been  uniformly  successful  in  this  operation 
when  it  was  performed  on  infants  of  an  early  age ;  but,  in 
a  girl  nine  years  old,  the  swelling  in  six  months  after  the 
operation  had  regained  its  original  magnitude.  In  several 
other  instances,  where  the  operation  was  performed  at  so 
late  a  period,  the  result  has  been  the  same.     Scarpa,  from 
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his  experience  of  the  operation,  formed  a  less  favourable 
opinion  of  its  safety ;  and  he  states  that  it  is  incapable  of 
producing  a  truly  radical  cure  without  the  assistance  of 
compression  continued  for  several  months  after  the  wound 
is  cicatrized.  Sir  A.  Cooper  condemns  it  as  painful  and 
dangerous,  and  it  is  asserted  by  Richerand^^  that  the  com- 
plaint returned  in  many  of  the  cases  supposed  to  have  been 
radically  cured  by  Desault. 

In  favour  of  this  practice,  however,  the  experience  of 
M.  Thierry  ^''^  has  lately  been  adduced.  It  is  stated  by 
this  surgeon,  that  his  father  operated  in  thirteen  cases, 
and  that  he  himself  had  operated  in  five,  without  encoun- 
tering any  serious  inconvenience,  and  without  loss  of  life 
in  any  instance.  The  operation  was  performed  after  the 
manner  of  Desault,  and  the  patients  were  all  under  three 
years  of  age. 

On  reviewing  the  evidence  adduced  in  reference  to  this 
operation,  it  must  be  admitted,  that,  although  the  cure  in  all 
cases  was  not  permanent,  yet  in  some  instances  the  operation 
by  ligature,  as  practised  by  Desault,  was  followed  by  the  per- 
manent cure  of  umbiKcal  hernia ;  or,  in  other  words,  that  the 
cicatrix  consequent  upon  the  operation  sometimes  possessed 
sufficient  power  of  resistance  to  prevent  the  return  of  the 
hernia  until  spontaneous  contraction  of  the  aperture  occurred. 
Hence  the  operation  by  ligature  may  be  regarded  as  one  of  the 
means  whereby  a  radical  cure  may  sometimes  be  effected  ;  but 
when  the  pain  which  it  excites,  and  the  loss  of  life  which  in 
some  instances  it  has  occasioned,  are  considered,  its  adop- 
tion must  appear  to  any  unprejudiced  surgeon  as  being  no 
longer  justifiable,  particularly  since  almost  all  cases  of  umbili- 
cal hernise  in  infants  admit  of  radical  cure  from  the  use  of  a 
small  hemisphere  of  wood  or  ivory  retained  in  apposition  with 
the  umbilicus  by  a  piece  of  leather  spread  with  adhesive 
plaster,  and  supported  by  a  broad  belt  of  linen. 

y.    The  cutaneous  plug. — Various  attempts  have  been  made 
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to  promote  a  permanent  cure  of  hernia  by  introducing  at  the 
hernial  aperture  a  plug  of  organized  matter.  Two  ways  have 
been  adopted  for  this  purpose  which  merit  further  trial :  one, 
first  devised  and  practised  by  Dr.  Jameson  of  Baltimore,  con- 
sists in  partially  detaching  a  piece  of  integument  from  the 
neighbourhood  of  the  ring,  and  introducing  it  into  the  aper- 
ture ;  the  other,  first  suggested  and  practised  by  M.  Gerdy, 
and  followed  by  others,  has  for  its  object  to  draw  the  loose 
scrotal  integuments  into  the  inguinal  canal,  and  to  excite  the 
adhesive  inflammation  between  the  invaginated  integuments 
and  the  wall  of  the  canal. 

A  young  lady,  on  whom  the  operation  for  strangulated 
femoral  hernia  had  been  performed  by  Dr.  Jameson,  ^^ 
was  greatly  distressed  by  a  return  of  the  swelling;  and 
being  determined  to  get  rid  of  it  by  any  means,  however 
hazardous,  submitted  to  the  following  operation,  which  was 
performed  by  Dr.  Jameson,  and  which  he  thus  describes: 
"  The  hair  carefully  shaved  ofi  the  part,  I  made  an  incision 
through  the  skin  and  fatty  structure  down  to  the  fascia  of  the 
thigh,  a  little  to  one  side  of  the  centre  of  the  femoral  aperture 
and  a  little  obliquely  upwards  ;  and  a  second  incision  beside  it, 
by  which  I  cut  loose  a  lancet-shaped  piece  of  integument,  the 
widest  part  of  which  was  fully  three-fourths  of  an  inch  wide 
and  two  inches  in  length.  Its  largest  diameter  upwards  and 
downwards,  and  most  of  the  tongue-like  flap  below  the  aper- 
ture ;  wide  end  down,  and  cut  loose  ;  the  upper  left  attached 
to  the  skin  over  Poupart's  ligament,  by  which  connexion  this 
flap  was  to  be  sustamed.  The  fascia  being  now  cut  and  the 
hernial  tumour  returned,  the  thick  end  of  my  flap  was  forced 
into  the  femoral  aperture.  Then  the  skin  on  either  side  was 
drawn  over  the  flesh,  and  united  by  three  or  four  sutures." 
"  Vomiting  and  restlessness  were  troublesome  for  a  day  or 
two,  and  the  outer  skin  did  not  heal  in  its  whole  extent  by 
the  first  intention.  Still  it  healed  in  considerable  part,  and 
the  flap  contracted  into  a  hard  knob  over  the  aperture  ;  and 
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thus  was  it  closed,  so  as  to  prevent  return,  to  the  best  of  my 
knowledge." 

M.  Gerdy^9  has  attempted  to  close  the  hernial  aperture 
by  carrying  a  fold  of  the  scrotal  integuments  upwards  into 
the  inguinal  canal,  and  retaining  them  invaginated  in  that 
situation  by  one  or  more  sutures.  The  principle  of  the 
operation  was  probably  suggested  by  the  result  of  two  cases 
recorded  by  Arnaud,  wherein,  during  the  reduction  of  an 
inguinal  hernia,  a  fold  of  skin  was  carried  up  and  drawn  into 
the  ring ;  adhesion  took  place,  and  the  cure  was  permanent. 
The  instrument  employed  by  M.  Gerdy  in  this  operation 
is  a  curved  needle  fixed  in  a  handle  and  concealed  in  a 
sheath,  along  which  it  may  be  moved.  The  needle  is  pierced 
near  its  point  by  two  apertures,  and  along  its  convexity 
between  the  two  openings  is  situated  a  groove  deep  enough 
to  lodge  a  double  ligature  of  waxed  silk.  The  operation  is 
performed  in  the  following  manner  :  The  patient  being 
placed  in  the  horizontal  posi- 
tion, the  surgeon,  having  as- 
certained that  the  hernia  is 
perfectly  reduced,  pushes  with 
the  forefinger  of  the  left  hand 
a  blind  pouch  of  integuments 
upwards  into  the  inguinal  ca- 
nal, anterior  both  to  the  cord 
and  the  hernial  sac  (fig.  9). 
The  point  of  the  needle,  arm- 
ed with  the  ligature,  is  then 
guided  along  the  finger  to  the 
bottom  of  the  pouch,  and  by 
depressing  the  handle  is 
brought  out  through  the  an- 
terior wall  of  the  inguinal 
canal.  One  end  of  the  ligature  is  then  laid  hold  of  by  an 
assistant,  and,  the  point  of  the  needle  being  withdrawn  into  the 
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ing the  hernial  aperture  by  the 
cutaneous  plug. — AfterBourgery. 
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pouch,  a  second  similar  perforation  is  effected  at  a  few  lines' 
distance  from  the  previous  puncture.  In  this  manner  both 
ends  of  the  ligature  are  carried  from  the  inside  of  the  pouch 
or  invagination  through  the  inverted  skin,  the  tendon  of  the 
external  oblique,  and  the  integuments  of  the  inguinal  region, 
where  they  are  tied  over  a  piece  of  bougie.  One  or  more  of 
these  stitches  are  made,  according  to  the  size  of  the  opening. 
Caustic  ammonia  is  then  freely  applied  to  the  internal  sur- 
face of  the  pouch,  and  the  operation  is  concluded  by  covering 
the  parts  with  a  sHght  compress  spread  with  common  cerate. 
About  the  third  day  a  copious  suppuration  is  established, 
and  at  this  period  the  sutures  are  removed ;  but  this  removal 
of  the  sutures  should  depend  only  on  circumstances  which 
appear  to  warrant  it.  After  the  operation,  adhesion  gradually 
takes  place  between  the  invaginated  integument  and  the  sides 
of  the  inguinal  canal ;  whilst  at  the  same  time  the  pouch 
itself  becomes  obliterated  by  the  process  of  granulation  set 
up  by  the  caustic.  Within  the  fifteenth  or  twentieth  day 
the  suppuration  ceases,  and  the  dilated  inguinal  canal  is 
found  completely  blocked  up  by  a  strong  thick  plug,  the 
presence  of  which  is  indicated  by  an  external  projection, 
which  may  be  distinctly  felt  beneath  the  skin  and  tendon. 
This  gradually  disappears,  until  no  trace  of  the  operation  re- 
mains except  a  trifling  scar  at  the  entrance  of  the  pouch,  and 
a  slight  elevation  and  shortening  of  the  scrotum  on  that  side. 
The  recumbent  posture  should  be  maintained  for  about  a 
month  after  the  performance  of  the  operation,  and  a  truss 
worn  for  three  or  four  months  after  the  patient  leaves  the  bed. 
Mr.  Bransby  Cooper,  in  performing  M.  Gerdy's  operation, 
pushed  a  portion  of  scrotal  integument  before  the  forefinger 
of  his  left  hand,  through  the  external  ring,  into  the  inguinal 
canal  as  high  as  he  could  pass  it,  and,  upon  the  finger,  in- 
troduced a  director.  A  long  needle  fixed  in  a  wooden 
handle,  and  having  the  eye  near  its  point  armed  with  a 
double  silk  ligature,  was  then  carried  along  the  director  to 
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the  very  extremity  of  the  Invaginated  skin,  and  was  pushed 
through  the  tendon  of  the  external  obhque  muscle  and  the 
skin,  and  made  to  come  out  an  inch  and  a  half  above 
Poupart's  ligament:  one  end  of  the  silk  was  then  retained 
by  an  assistant,  and  the  needle  drawn  back  again  into  the 
inguinal  canal  along  with  the  other  end ;  when  it  was 
again  pushed  through  the  abdominal  parietes,  in  a  similar 
manner  as  before,  about  four  lines  distant  from  the  other 
end  of  the  thread,  including  necessarily  so  much  of  the 
skin  between  the  two  silks,  which  were  now  tied  over  a 
piece  of  bougieJ" 

M.  Signorini'^^  has  modified  M.  Gerdy's  operation  by  using 
three  hare-lip  pins,  and  the  twisted  suture,  moderately  tight  to 
fix  the  invagination.  The  pins  and  threads  were  removed  on 
the  seventh  day. 

Of  sixty-two  patients  who  have  submitted  to  the  operation 
of  M.  Gerdy,  four  have  died :  one  of  acute  pleurisy,  supposed 
to  have  been  produced  by  the  use  of  cold  applications  for  the 
relief  of  an  inflammatory  state  of  the  inguinal  region ;  and  an- 
other from  organic  disease,  which  existed  previously  to  the 
operation.  Time  alone  can  prove  how  many  of  the  sixty-two 
operations  have  produced  a  radical  cure.  It  is  true,  that  many 
of  the  patients  after  a  considerable  lapse  of  time  had  not  ex- 
perienced any  return  of  the  hernia ;  and  in  others,  although 
there  still  existed  some  protrusion,  yet  the  size  of  the  canal 
was  so  much  diminished  as  to  allow  of  the  hernia  being  easily 
retained  by  a  truss. 

On  reviewing  the  sixty-two  cases  collected  by  M.  Thierry, 
it  is  evident  that  the  operation  of  M.  Gerdy  is  capable  in 
many  instances  of  producing  a  radical  cure  of  hernia.  But 
this  effect  does  not  result  from  the  barrier  covered  by  the  cu- 
taneous plug  being  permanent.  The  resistance  afforded  by 
the  invaginated  portion  of  skin  is  only  temporary,  for  M. 
Gerdy  has  ascertained  that  after  some  time  it  becomes  atro- 
phied.    Nevertheless  it  constitutes  a  barrier,  aided  probably 
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by  plastic  effusion,  for  a  sufficient  length  of  time  to  allow  the 
hernial  aperture  in  some  cases  to  contract  so  completely  as 
to  prevent  the  future  descent  of  the  hernia ;  and  in  others  to 
such  a  degree  that  the  hernia  can  be  readily  retained  by  a 
truss.     Such  was  the  result  of  Mr.  Bransby  Cooper's  case. 

It  is  interesting  to  observe  that  in  none  of  the  cases  did 
peritonitis  occur  ;  and,  from  observations  made  by  M.  Gerdy 
on  the  dead  body,  it  appears  that  the  sac  almost  invariably 
remains  behind  the  invaginated  portion  of  skin,  entirely 
out  of  reach  of  the  needle.  This  fact  is  also  verified  by  M. 
Thierry.'^'^   Hemorrhage  occurred  only  in  one  instance. 

It  is  also  shewn  that  the  operation  is  frequently  attended 
with  serious  accidents,  and  may  sometimes  prove  destructive 
to  life.  As  before  stated,  of  the  sixty -two  patients  on  whom 
the  operation  was  performed  four  died,  and  several  experi- 
enced suppuration  of  the  abdominal  walls. 

Under  these  circumstances,  the  operation  can  only  be  con- 
sidered justifiable  when  well-directed  attempts  at  palliative 
treatment  have  failed,  and  the  inconvenience  and  suffering 
occasioned  by  the  hernia  are  so  great  as  to  interfere  seriously 
with  the  patient's  avocations,  comfort,  or  health. 
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CHAPTER  X. 
TREATMENT   OF   IRREDUCIBLE   HERNIA. 

In  the  treatment  of  irreducible  hernia  one  or  more  of  the 
following  objects  are  principally  aimed  at ;  namely,  the  con- 
version of  the  irreducible  into  the  reducible  condition, — the 
prevention  of  the  increase  of  the  hernia, — and  the  relief  of 
the  evils  resulting  from  it. 

1st.  The  conversion  of  the  irreducible  into  the  reducible  con- 
dition.— a.  When  a  hernia  has  become  irreducible  from 
hypertrophy,  we  may  sometimes  so  far  succeed  in  reducing 
its  bulk  as  to  render  it  capable  of  being  returned  into  the  ab- 
domen. The  principal  means  by  which  this  may  be  accom- 
plished are  recumbency,  the  general  and  local  abstraction  of 
blood,  purgatives,  low  diet,  and  the  application  of  cold.  In 
deciding  upon  the  propriety  of  attempting  to  render  the  hernia 
reducible,  and  in  the  selection  and  combination  of  the  appro- 
priate remedies,  as  well  as  in  determining  the  extent  to  which 
they  may  individually  be  carried,  there  is  wide  scope  for  the 
exercise  of  the  judgment  of  the  surgeon.  He  will  not,  for 
instance,  even  attempt  the  restoration  of  the  hernia  to  the  re- 
ducible state  when  the  protrusion  is  of  large  dimensions,  and 
has  so  long  existed  that  the  abdominal  walls  have  become 
adapted  to  their  diminished  contents.  If  he  were  in  such  a 
case  to  succeed  in  rendering  the  hernia  reducible,  its  replace- 
ment would  be  equivalent  to  the  introduction  of  a  foreign 
body  into  the  abdomen,  which  would  irritate  and  might  de- 
stroy.''^ In  herniae,  however,  of  more  recent  date,  of  more 
moderate  size,  and  which  are  irreducible  from  hypertrophy, 
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attempts  at  reduction  may  be  made  ;  but,  to  effect  this,  it 
will  be  necessary  first  to  direct  attention  to  the  most 
likely  treatment  for  procuring  a  diminution  of  their  size. 
The  means  which  have  been  already  mentioned  as  calcu- 
lated to  accomplish  this  object,  act  for  the  most  part  by 
powerfully  rousing  the  absorbent  function.  Of  these,  the 
free  and  repeated  abstraction  of  blood  may  be  regarded  as  one 
of  the  most  powerful  agents,  but,  at  the  same  time,  one  which 
must  not  be  indiscriminately  employed.  In  persons  of  feeble 
and  unhealthy  constitution  it  is  inadmissible ;  in  the  robust 
it  may  be  practised  freely  and  repeatedly  ;  whilst  in  the  inter- 
mediate class  the  surgeon  must  weigh  well  the  circumstances 
of  the  individual  case  in  determining  the  extent  to  which  san- 
guineous depletion  may  be  carried. 

The  purgatives  best  suited  to  our  present  object  are  such  as 
cause  free  secretion  from  the  various  chylopoietic  organs. 
None  perhaps  answer  better  than  a  few  grains  of  compound 
extract  of  colocynth  and  blue  pill  taken  at  bed-time,  with  sa- 
line purgatives  on  the  following  morning.  These  medicines 
should  be  frequently  repeated. 

The  local  influence  of  cold  powerfully  assists  our  treatment. 
One  mode  in  which  it  operates,  as  Sir  A.  Cooper  has  sug- 
gested, is  by  constricting  the  tissues  external  to  the  hernia, 
which  consequently  produce  an  uniform  and  gentle  compres- 
sion of  the  protruded  parts.  To  secure  the  beneficial  effects 
of  cold,  its  influence  should  be  long  continued  ;  it  is  there- 
fore important  that  the  degree  of  cold  to  which  the  living 
parts  are  long  exposed  should  not  be  intense.  Ice  has  occa- 
sionally been  employed,  and  in  the  treatment  of  strangulated 
hernia,  when  it  appears  desirable  to  produce  a  powerful  and 
sudden  reduction  of  temperature,  it  is  often  a  valuable  appli- 
cation, provided  the  effects  upon  the  parts  to  which  it  is  ap- 
plied be  carefully  watched ;  but  in  the  condition  of  hernia 
now  under  consideration,  in  which  a  moderate  and  prolonged, 
rather  than  an  intense  and  sudden  influence  of  cold  is  desired, 
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the  employment  of  ice  is  inadmissible.  Dr.  Macfarlane^* 
witnessed  gangrene  of  the  integuments  after  ice  had  been  ap- 
plied to  a  hernia  twelve  hours.  A  safer  and  yet  efficient  re- 
duction of  temperature  may  be  produced  by  evaporation.  For 
this  purpose,  cloths  wet  with  water,  or  with  spirit  and  water, 
may  be  applied  to  the  hernia ;  care  being  taken  that  evapora- 
tion is  not  counteracted  by  an  accumulation  of  bed-clothes. 

Compression,  judiciously  employed,  is  calculated  to  effect 
a  diminution  of  the  size  of  hypertrophied  omental  herniae. 
The  pressure  may  be  safely  and  conveniently  exercised 
through  the  medium  of  a  compress  filled  with  air,  as  recom- 
mended by  Mr.  Arnott. 

The  treatment  of  irreducible  hernia,  which  I  have  briefly 
noticed,  has  long  been  practised  with  success.  Fabricius 
Hildanus  reduced  an  old  hernia,  which  had  long  been  irre- 
ducible, by  confining  his  patient  to  bed  for  six  months  and 
restraining  him  to  a  rigid  system  of  diet.  Arnaud  success- 
fully combined  purgatives  and  abstractions  of  blood  with 
rigid  diet  and  recumbency.  Mr.  Hey,  in  his  Practical  Ob- 
servations, has  related  several  cases  which  were  treated  upon 
the  same  principles  ;  and  many  examples  of  similar  success, 
after  the  adoption  of  this  treatment  for  periods  varying  from 
a  few  days  to  several  months,  have  been  vsdtnessed  in  our 
hospitals. 

h.  Herniae,  irreducible  from  adhesions,  may  occasionally, 
yet  very  rarely,  be  rendered  reducible.  This  change  of  con- 
dition is  efiected  in  two  ways  :  first,  by  gradual  elongation  of 
the  adhesions  ;  secondly,  by  inversion  of  the  sac.^^  The  first 
is  only  likely  to  occur  when  the  adhesions  exist  between  the 
hernia  and  the  base  of  the  sac  ;  the  second  when  the  hernia 
is  small,  and  the  filamentous  tissue  external  to  the  sac  is 
healthy  and  extensible. 

For  efiecting  these  changes  in  the  adhesions  or  in  the  sac, 
we  employ  recumbency  and  pressure.  Without  the  former, 
the  most  judicious  compression  would  not  be  likely  to  sue- 
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ceed  ;  and  it  is  only  in  herniae  of  small  or  moderate  size  that 
we  can  entertain  any  reasonable  hope  of  success.     The  com- 
pression is  exercised  through  the  medium  of  a  truss  with  a 
hollow  pad.     After   the   patient  has  been  recumbent  some 
time,  and  the  hernia  is  rendered  as  small  as  possible  by  posi- 
tion and  pressure  with  the  hand,  a  plaster  cast  of  the  tumour 
should  be  taken,  which  will  serve  as  an  accurate  guide  in 
determining  the  form  and  degree  of  concavity  of  the  pad  of 
the  truss.     After  the  instrument  has  been  worn  a  few  days, 
the  concavity  of  the  pad  may  be  gradually  diminished  by  the 
addition  of  successive  layers  of  soft  leather,  until  its  surface 
is  perfectly  plane.    Afterwards  a  pad  moderately  convex  may 
be  employed.     It  is  only  in  a  small  proportion  of  irreducible 
enteroceles  that  the  requisite  degree  of  pressure  can  be  borne. 
I  have,  however,  seen  instances  which  have  been  attended 
with  perfect  success.     I  had  lately  a  female  patient  in  the 
Leeds  Infirmary  affected  with  an  irreducible  femoral  entero- 
cele  about  the  size  of  a  walnut.     In  five  weeks  it  could  be 
so  far  replaced  that  no  external  tumour  remained;   and  the 
patient  left  the  hospital  wearing  a  common  femoral  spring- 
truss  with  a  convex  pad.    That  the  hernia  was  an  enterocele  I 
have  no  doubt,  as  it  was  frequently  the  seat  of  the  charac- 
teristic gurgling  noises  of  intestinal  hernia. 

An  epiplocele  bears  pressure  better  than  an  enterocele,  or 
rather  the  patient  suffers  less  pain  from  the  pressure  ;  but, 
even  in  the  former,  the  pressure  intended  to  effect  its  gra- 
dual replacement  must  be  employed  with  great  caution. 
From  the  injudicious  employment  of  trusses  the  omentum 
has  sometimes  become  gangrenous,''^  and  serious  peritonitis 
has  also  occurred.'^' 

Herniee  of  the  bladder  and  of  the  caecum,  irreducible  from 
possessing  their  natural  filamentous  connexions,  may  in  their 
earliest  stages  be  gradually  replaced  under  a  judicious  system 
of  pressure  by  means  of  trusses  with  a  hollow  pad,  combined 
with  strict  recumbency.      By  these  means  the   filamentous 


TREATMENT   OF   IRREDUCIBLE  HERNIA.  93 

connexions  may  be  made  to  yield,  and  the  hernia  gradually  to 
diminish,  until  at  length  the  protrusion,  which  had  formerly 
been  irreducible,  may  be  returned  within  the  abdomen,  and 
there  retained  by  an  ordinary  truss  with  a  convex  pad. 

2nd.  The  prevention  of  the  increase  of  the  hernia.  —  When 
the  attempt  to  render  the  hernia  reducible  is  considered  unde- 
sirable or  impracticable,  the  treatment  should  be  directed  to- 
wards preventing  its  increase.  This  object  is  more  or  less 
perfectly  attained,  in  cases  of  hernia  of  small  or  moderate 
size,  by  the  use  of  a  common  spring-truss  with  a  hollow  pad. 
A  convenient  pad  for  this  purpose  is  formed  of  a  circular  or 
oval  plate  of  metal,  in  which  an  opening  is  cut  of  the  size 
and  form  of  the  base  of  the  hernia  ;  over  this  aperture  is 
loosely  spread  a  layer  of  soft  leather,  so  as  to  constitute  a 
pouch  capable  of  containing,  but  at  the  same  time  of  gently 
supporting,  the  hernia.  If  the  protrusion  is  of  very  large 
dimensions,  it  must  be  supported  by  a  suspensory  bandage 
laced  in  front.  Besides  this  local  treatment,  it  is  incumbent 
on  the  practitioner  to  forbid  all  violent  muscular  efforts ;  and 
if  any  constitutional  symptoms  should  be  present  likely  to 
affect  the  muscles  of  respiration,  abdominal  as  well  as  tho- 
racic, such  as  cough,  which  frequently  exists  with  old  hernia, 
and,  if  not  reheved,  invariably  aggravates  it,  every  endeavour 
should  be  made  to  alleviate  it  as  quickly  as  possible. 

3rd.  The  relief  of  the  symptoms  resulting  from  the  hernia. 
— The  means  calculated  to  fulfil  the  former  indication  are 
those  which  are  most  effectual  in  alleviating  the  principal 
dragging  sensations,  and  the  distressing  sense  of  weight, 
which  frequently  attend  large  hernise.  The  tendency  to 
constipation  must  be  obviated  by  laxative  medicines  and 
clysters. 

a.  Treatment  of  irreducible  hernia  in  a  state  of  inflamma- 
tion. —  Allusion  has  already  been  made  (page  50,  et  seq.)  to 
the  importance  of  distinguishing  between  an  inflamed  irre- 
ducible hernia  and  hernia  in  a  state  of  strangulation,  as  well 
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as  to  tlie  possibility  of  the  former  state  being  ultimately  com- 
plicated with  the  latter.  These  facts  must  be  steadily  borne 
in  mind  during  the  whole  progress  of  our  treatment  of  this 
obscure  form  of  the  disease. 

Inflammation  affecting  an  irreducible  hernia  must  be  com- 
bated chiefly  by  such  local  and  general  abstractions  of  blood 
as  are  suited  to  the  strength  of  the  patient.  This  remedial 
measure  may  be  aided  by  evaporating  lotions  and  clysters. 
Purgatives  can  do  no  good  until  the  intensity  of  the  inflam- 
mation is  subdued,  after  which  they  may  be  employed  with 
advantage. 

If  the  symptoms  of  obstruction  should  have  supervened,  and 
do  not  subside  under  this  treatment,  it  may  be  suspected  that 
the  protruded  parts,  from  being  swollen,  suffer  constriction. 
Under  these  circumstances  it  is  necessary  to  divide  the  stric- 
ture, and  it  is  of  very  great  importance  that  the  operation 
should  be  performed,  whenever  it  is  practicable,  without  open- 
ing the  sac. 

h.  Treatment  of  irreducible  hernia  when  obstructed. — In  re- 
ference to  this  part  of  the  subject,  the  reader's  attention  is 
directed  to  the  observations  already  made  under  the  head  of 
obstructed  irreducible  hernia.     (Page  51,  et  seq.) 
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CHAPTER  XI. 

TKEATMENT  OF  STRANGULATED  HERNIA. 

The  objects  to  be  attained  in  the  treatment  of  herniee  in  a 
state  of  strangulation  are  the  release  of  the  protruded  parts 
from  stricture,  and  their  replacement  within  the  abdomen, 
provided  they  are  in  a  suitable  condition. 

These  objects  are  usually  sought  to  be  accomplished  either 
by  manual  pressure,  to  which  proceeding  the  name  of  Taxis 
is  applied,  or  by  operation  with  the  knife. 

I.   TJie  Taxis. 

The  Taxis  essentially  consists  in  the  methodical  manipula- 
tion of  hernise,  for  the  purpose  of  effecting  their  reduction. 

In  considering  this  subject,  it  is  necessary  to  direct  atten- 
tion not  merely  to  the  mechanical  process  whereby  the  replace- 
ment of  the  hernia  is  attempted,  but  also  to  the  circumstances 
which  forbid,  or  which  sanction,  its  employment ;  to  the  acci- 
dents which  sometimes  result  from  its  use  ;  and  to  the  auxiliary 
expedients  for  securing  its  safety  and  efficiency. 

a.  Cautions  necessary  in  using  the  taxis. — It  must  ever 
be  borne  in  mind  that  the  taxis  is  essentially  a  process  of 
violence,  or,  in  other  words,  that  the  obstacle  to  the  return 
of  the  hernia  is  to  be  overcome  by  force,  more  or  less 
powerfully  exerted.  Duly  impressed  with  this  fact,  and 
fully  appreciating  the  delicate  structure  and  important  func- 
tions of  the  protruded  parts,  no  temptation  can  at  any  time 
warrant  the  use  of  greater  force  than  is  consistent  with  the 
preservation  of  those  parts  in  a  functional  condition,  and  with 
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the  safety  of  the  patient.  Nor  ought  the  surgeon  in  any  case 
to  venture  on  any  attempt  at  reduction  by  manual  pressure 
when  symptoms  of  increased  sensitiveness,  inflammation, 
or  gangrene  are  present. 

The  following  observations  will  suffice  to  shew  the  injuries 
which  are  sometimes  inflicted  by  the  taxis,  as  well  as  to  prove 
that  although  reduction  of  the  hernia  may  be  eflTected,  it  does 
not  necessarily  follow  that  the  patient  is  thereby  placed  in  a 
state  of  safety. 

A  man,  aged  39,  was  admitted  into  the  Glasgow  Infirmary, 
having  been  twenty  years  the  subject  of  a  reducible  hernia 
which  had  been  strangulated  ten  hours.  During  the  greater 
part  of  this  time  a  surgeon  had  made  powerful  and  continued 
efforts  to  return  the  displaced  parts,  and,  on  his  admission  into 
the  hospital,  the  taxis  was  again  rather  forcibly  employed. 
When  the  patient  was  seen  by  Dr.  Macfarlane,'^^  he  considered 
it  improper  to  make  any  further  attempts  at  reduction.  The 
scrotum  was  much  swollen  and  discoloured.  When  the  sac  was 
opened,  not  less  than  a  pound  and  a  half  of  dark-coloured  blood 
escaped,  a  considerable  quantity  of  which  was  pressed  from 
the  depending  part  of  the  scrotum.  The  hernia  consisted  of 
a  large  portion  of  omentum,  which  was  covered  with  coagu- 
lated blood,  and  of  nearly  two  feet  of  intestine.  The  omen- 
tum was  bruised  and  lacerated,  and  the  protruded  gut  was  al- 
most wholly  separated  from  the  mesentery.  It  contained 
several  rents,  which  passed  in  a  longitudinal  direction  ;  and 
into  each  of  these  openings  two  or  three  fingers  could  be  in- 
troduced. 

Mr.  T.  W.  King,79  in  the  paper  on  hernia  already  referred 
to,  states  that  he  possesses  the  unpublished  records  of  forty 
fatal  cases  of  strangulated  hernia.  Eight  of  these  proved 
fatal  after  reduction  by  the  taxis  ;  namely,  six  from  rupture 
of  the  intestines,  one  from  peritonitis,  and  one  from  having 
been  reduced  in  mass. 

Even  in  cases  which  recover,  it  is  not  uncommon  to  find  pe- 
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ritonitis,  of  such  intensity  as  to  endanger  life,  following  reduc- 
tion by  the  taxis. 

The  return  of  the  hernia  in  mass,  whilst  strictured  by  the 
neck  of  the  sac,  is  an  accident  of  a  most  formidable  character, 
which  occasionally,  although  rarely,  results  from  manual 
pressure.  This  accident  may  occur  even  under  the  employ- 
ment of  such  a  degree  of  pressure  as  the  surgeon  was  justified 
in  exercising.  The  phenomena  attendant  upon  reduction  in 
mass,  and  the  treatment  which  it  requires,  will  be-  considered 
hereafter. 

But  mechanical  injury  is  not  the  only  evil  that  may  be  laid 
to  the  charge  of  the  taxis.  The  loss  of  time  attendant  upon 
its  use  is  sometimes  productive  of  irreparable  mischief.  It  is 
then  incumbent  upon  the  surgeon  to  consider  well  whether 
the  probability  of  its  success  in  any  particular  case  is  to  be 
placed  in  competition  with  the  certain  evils  resulting  from  loss 
of  time. 

Having  held  out  these  cautions  against  injurious  pressure 
and  unnecessary  delay,  it  becomes  necessary  next  to  proceed 
to  notice  those  circumstances  in  the  hernia  itself  which  some- 
times forbid  the  employment  of  manual  pressui'e. 

If  the  omentum  or  intestine  be  gangrenous,  their  replace- 
ment is  improper,  even  if  it  were  practicable.  We  have 
strong  presumptive  evidence  that  the  protruded  parts  are  gan- 
grenous, if  there  be  inflammation,  oedema,  or  emphysema  of 
the  parts  covering  the  hernia,  or  the  patient  be  in  a  state  of 
collapse.  At  any  rate  these  circumstances  absolutely  forbid 
the  use  of  the  taxis. 

An  inflamed  state  of  the  hernia  renders  the  taxis  improper. 
It  may  be  presumed  that  the  protruded  parts  are  inflamed 
when  the  tumour  is  painful  on  pressure,  and  of  increased 
temperature,  more  especially  if  a  pyrexial  condition  also 
exists.  By  the  abstraction  of  blood  and  the  use  of  cold  appli- 
cations, inflammation  in  its  slightest  degrees  and  early  stage 
may  sometimes  be  so  far  reHeved  as  to  allow  of  the  taxis  being 

II 
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employed ;  but  in  this  case  the  utmost  gentleness  must  be 
observed,  and  on  no  account  must  the  process  be  long  conti- 
nued. 

A  morbidly  sensitive  condition  of  the  hernia,  even  without 
local  heat  or  general  pyrexia,  should  deter  us  from  the  im- 
mediate use  of  the  taxis.  Such  a  condition  is  frequently  the 
precursor  of  inflammation,  and  the  force  employed  in  the 
taxis  would  be  calculated  to  accelerate  its  occurrence.  Ma- 
nipulation should,  therefore,  never  be  practised  until  the  mo"r- 
bid  sensibility  has  been  overcome  by  the  use  of  some  of  the 
adjuvants  of  the  taxis. 

Such  then  are  the  circumstances  which  forbid  the  employ- 
ment of  the  taxis.  When,  however,  there  is  ground  for  as- 
suming that  the  hernia  is  neither  gangrenous  nor  inflamed,  and 
when  the  sensibility  of  the  tumour  is  so  moderate  that  manual 
pressure  can  be  easily  borne,  gentle  and  well-directed  eflbrts 
at  reduction  by  manual  pressure  may  be  made. 

In  thus  employing  the  taxis  and  its  adjuvants,  the  strictest 
regard  for  the  economy  of  time  must  be  observed;  for,  of  all  the 
causes  which  determine  the  fatal  issue  of  strangulated  hernia, 
delay  is  the  most  frequent  and  destructive. 

h.  Mode  of  performing  the  taxis. — In  considering  this  part 
of  the  subject,  attention  must  be  paid  to  the  position  of  the 
patient  and  surgeon,  and  to  the  act  of  manipulation.  The 
bladder  and  rectum  having  been  previously  evacuated,  the 
patient  should  be  laid  on  his  back,  and  placed,  when  circum- 
stances permit,  near  the  edge  of  the  bed,  so  that  the  surgeon 
may  take  his  position  close  to  the  right  side  of  the  patient, 
and  be  able  to  assume  an  attitude  which  he  can  maintain  for  a 
considerable  time  without  fatigue.  The  latter  object  is  best 
attained  by  kneeling  near  the  bed,  or  by  sitting  in  a  low  chair. 
The  patient  must  next  be  placed  in  such  a  position  as  will 
best  secure  a  relaxed  state  of  the  muscles  and  aponeuroses  of 
the  abdomen  and  thigh. 

The  objects  of  the  surgeon  in  relaxing  these  structures  are 
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to  promote  the  return  of  the  hernia,  and  to  secure  the  more 
perfect  manipulation  of  the  tumour.  Whilst  the  abdominal 
muscles  are  contracted,  they  powerfully  resist  attempts  at 
reduction,  refusing,  as  it  were,  to  admit  the  additional  portion 
of  the  viscera  into  the  abdomen ;  and  whilst  Poupart's  liga- 
ment and  the  femoral  aponeurosis  are  in  a  state  of  tension  in 
small  herniae,  especially  in  those  of  the  femoral  species,  they 
frequently  form  a  powerful  impediment  to  the  free  manipula- 
tion of  the  tumour.  The  object  in  this  instance  in  relaxing 
the  muscles  is  not  to  diminish  the  intensity  of  the  stricture, 
but  to  relieve  the  state  of  tension  in  which  the  walls  of  the 
abdomen  may  be ;  for  in  most  instances  the  boundaries  of  the 
constricting  aperture  are  formed  by  aponeurotic  and  osseous 
structures,  and  consequently  this  aperture  is  incapable  of 
being  altered  in  size  by  a  relaxed  or  contracted  state  of  the 
muscles.  In  this  respect,  however,  the  practitioner  rather 
loses  than  gains  advantage  in  relaxing  the  abdominal  muscles, 
for  it  is  much  easier  to  push  a  substance  through  an  open- 
ing of  a  given  size  in  a  tense,  than  in  a  relaxed,  membrane. 
M.  Lisfranc  recommends  that  the  walls  of  the  abdomen  should 
be  placed  in  a  state  of  moderate  tension,  which,  he  says,  faci- 
litates reduction,  I  have  on  several  occasions  succeeded  in 
reducing  herniae  by  placing  the  aponeuroses  in  a  state  of  ten- 
sion, after  I  had  failed  in  my  attempts  whilst  the  muscles  were 
relaxed.  But,  as  a  general  rule,  it  is  better  in  the  first  instance 
to  secure  the  advantages  which  have  been  described  as  result- 
ing from  relaxation  of  the  muscles ;  and  afterwards,  our 
attempts  having  failed,  the  taxis  may  be  repeated  whilst  the 
parts  are  moderately  tense. 

To  accomplish  this  relaxation  of  the  muscles  and  aponeu- 
roses, the  patient  should  be  laid  on  his  back,  with  the  pelvis 
and  shoulders  a  little  elevated  by  pillows,  so  that  the  back 
may  sink  into  the  hollow  between  them,  whilst  the  thighs  are 
bent  nearly  to  a  right  angle  with  the  trunk,  and  approximated 
towards  each  other,  and  the  feet  resting  flat  upon  the  bed. 

H    2 
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If  the  tumour  be  small,  the  surgeon  surrounds  it  with  the 
tips  of  the  fingers  of  the  right  hand,  distributing  them  over 
its  surface  so  as  to  produce  a  general  or  nearly  uniform  pres- 
sure ;  but,  if  it  be  large,  he  grasps  the  tumour  with  the 
whole  hand  and  fingers.  Whilst  the  right  hand  is  thus 
occupied  in  gently  and  steadily  compressing  the  body  of 
the  tumour,  the  thumb  and  one  or  two  fingers  of  the  left 
hand  are  applied  to  its  neck,  and  have  a  somewhat  com- 
plicated duty  to  perform,  being  employed  in  preventing  the 
tumour  from  being  pushed  or  doubled  over  the  edge  of  the 
stricture  by  the  pressure  of  the  right  hand ;  in  pulling  down 
the  upper  part  of  the  tumour,  so  as  to  render  the  sac  and 
the  tendinous  aperture  tense  and  smooth;  and  sometimes  in 
moving  it  from  side  to  side,  so  as  to  disengage  the  constricted 
parts. 

The  general  pressure  exerted  upon  the  tumour  by  the  right 
hand  has,  for  its  first  object,  the  diminution  of  the  bulk  of  the 
protruded  organs,  preparatory  to  their  being  pushed  through 
the  constricting  part.  This  procedure  is  analogous  to  that 
which  is  adopted  in  the  reduction  of  a  strictured  paraphymo- 
sis,  or  of  a  prolapse  of  the  rectum.  By  gentle,  uniform,  and 
prolonged  compression,  the  bulk  of  the  hernial  tumour  may 
frequently  be  diminished,  the  gorged  vessels  of  the  protruded 
parts  are  partially  emptied  of  their  blood,  and  the  gaseous  or 
liquid  contents  of  the  intestine  pushed  back  into  that  portion 
of  it  which  is  within  the  abdomen — an  event  which  is  generally 
the  prelude  to  its  speedy  return.  If  the  resistance  afibrded 
by  the  stricture  be  not  already  overcome,  the  pressure  may 
now  be  more  steadily  directed  towards  the  point  of  resistance  ; 
the  surgeon  always  bearing  in  mind  that  success  is  more  likely 
to  attend  gentle,  well-directed  efforts,  gradually  increased, 
than  sudden  violence.  In  very  large  herniEe,  both  hands  are 
required  for  effectually  grasping  the  tumour,  so  as  to  subject 
the  whole  of  it  to  pressure  ;  in  such  cases  an  assistant  must 
be  employed  in  supporting  and  manipulating  the  neck  of  the 
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tumour.  When  the  bed  upon  which  the  patient  is  laid  is 
too  soft  to  aiford  suiScient  resistance,  a  firmer  mattrass  or 
couch  must  be  substituted  for  it. 

The  pressure  should  generally  be  continued  from  five  to 
ten  or  fifteen  minutes ;  and  in  large  hernias,  in  which  the 
strangulation  is  seldom  acute,  it  may  be  continued  for  a 
much  longer  period.  Mr.  M'Leod,  of  Glasgow,  success- 
fully prolonged  the  compression  for  one  or  two  hours ;  but 
such  practice  can  only  be  applicable  to  those  cases  which  have 
been  styled  incarcerated,  in  which  the  stricture  merely  op- 
poses resistance  to  the  passage  of  the  intestinal  contents 
without  disturbing  the  vascular  condition  of  the  protruded 
parts.  Asa  general  rule,  then,  from  five  minutes  to  a  quar- 
ter of  an  hour  may  be  regarded  as  a  proper  period  for 
the  duration  of  the  taxis.  Should,  however,  this  attempt 
at  reduction  prove  unsuccessful,  the  remedies  which  are 
likely  to  contribute  to  this  result  may  be  used.  The  pa- 
tient may  be  bled  to  faintness,  and  the  state  of  general 
relaxation  may  be  further  promoted  by  the  hot  bath,  and 
the  taxis  repeated  whilst  the  patient  is  in  the  bath.  If 
the  hernia  still  resist  these  attempts,  and  the  symptoms 
are  not  urgent,  a  little  further  time  may  be  devoted  to 
the  application  of  cold,  and  to  the  use  of  the  flexible  tube, 
as  recommended  by  Dr.  O'Beii'ne  ;  after  which  the  taxis 
may  be  once  more  repeated,  and,  if  not  soon  successful, 
the  operation  should  be  performed.  In  our  attempts  at 
manual  reduction,  the  direction  of  the  pressure  should  be 
guided  by  the  course  of  the  canal  through  which  the  hernia 
has  descended.  This  necessarily  varies  in  the  different  spe- 
cies of  hernia.  If  these  attempts  at  reduction  fail,  it  is 
sometimes  a  useful  expedient  to  request  the  patient  to  at- 
tempt the  reduction  himself.  He  then  assumes  the  par- 
ticular attitude,  '  and  directs  his  pressure  in  the  precise 
direction,  which  from  long  experience  he  has  found  most 
favourable    for    the    replacement    of  the    hernia    under    or- 
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dinary  circumstances.  From  this  observation  the  surgeon 
may  sometimes  derive  a  valuable  hint. 

A  deception  occasionally  arises  in  the  employment  of  the 
taxis,  in  consequence  of  the  tumour  becoming  diminished  in 
size,  from  the  serum  w^hich  v^as  contained  in  the  sac  having 
been  pushed  w^ithin  the  abdomen,  whilst  the  viscera  remain 
protruded.  In  this  case  the  tumour  soon  regains  its  former 
size  and  tension,  and  the  symptoms  of  strangulation  persist. 
The  surgeon  may  also  be  led  into  error  by  supposing  the 
hernia  to  have  been  reduced,  when  a  portion  only  of  the 
protruded  parts  have  been  replaced. 

In  the  event  of  the  taxis  being  successful  in  reducing  the 
hernial  mass,  assiduous  care  and  attention  are  still  required 
in  order  to  detect  and  meet  by  proper  treatment  the  earliest 
indications  of  inflammation  of  the  reduced  parts,  or  of  the 
general  peritoneal  surfaces,  which  may  and  often  do  occur, 
and  which,  if  unchecked,  soon  lead  to  a  fatal  termination. 
Should  the  usual  indications  of  inflammation  occur,  they  must 
be  promptly  met  by  abstraction  of  blood,  generally  by  the 
lancet  and  locally  by  leeches,  as  freely  as  the  powers  of  the 
patient  will  allow,  and  the  severity  of  the  symptoms  war- 
rant; and,  in  addition  to  them,  the  abdomen  should  be  well 
fomented  by  flannels  warmed  with  hot  water  and  wrung  dry, 
followed  by  poultices  and  blisters.  Purgatives  and  even 
laxatives  should,  on  the  other  hand,  be  withheld  until  the 
inflammatory  symptoms  are  subdued;  the  action  of  the  bowels 
being  merely  solicited  by  small  emollient  clysters. 

c.  Adjuvaiits  of  the  taxis.  —  It  is  frequently  necessary  to 
employ  various  means  for  increasing  the  safety  of  the  taxis, 
or  promoting  its  efliciency. 

These  auxiliary  measures  operate  in  various  ways : — by  re- 
laxing the  abdominal  muscles  still  further  than  could  be  done 
by  position, — by  unloading  the  viscera  of  the  abdomen,  —  by 
diminishing  tlie  sensibility  of  the  hernia,— or  by  reducing  the 
bulk  of  the  protruded  parts. 
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«.  Bloodletting.  —  One  of  the  most  powerful  adjuvants  of 
the  taxis  is  venesection. 

In  order  to  exert  its  full  influence,  the  blood  should  be 
drawn  in  a  free  stream  until  faintness  is  produced.  In  this 
condition  the  abdominal  muscles  are  relaxed,  and  offer  less 
resistance,  whilst  the  tumour  is  softer  and  less  painful  to  the 
touch.  If  inflammation  have  commenced,  it  is  thereby  miti- 
gated ;  and,  even  if  the  taxis  should  not  ultimately  succeed, 
the  patient  is  placed  in  a  more  favourable  condition  for  the 
operation.  Mr.  Pott  was  so  strongly  impressed  with  the 
utility  of  venesection,  in  promoting  the  success  of  the  taxis,  as 
to  maintain  that  it  ought  never  to  be  omitted  unless  particu- 
lar circumstances  in  the  constitution  should  forbid  it. 

Sanctioned  by  the  authority  of  Pott,  Richter,  Callisen, 
Cooper,  Hey,  and  Lawrence,  this  practice  has  been  very 
generally  adopted  throughout  Europe  ;  but  its  most  strenu- 
ous advocates  would  by  no  means  urge  its  indiscriminate 
employment.  In  the  young  and  the  plethoric,  more  espe- 
cially when  the  strangulation  is  intense,  and  in  its  early 
stage,  venesection  may  be  practised  with  freedom  ;  but  in 
the  feeble  or  the  aged,  or  in  the  advanced  stages  of  stran- 
gulation when  gangrene  and  collapse  have  occurred,  it  is 
inadmissible.  The  general  condition  of  the  patient,  the 
state  of  tumour,  and  the  character  of  the  pulse,  are  the 
points  to  be  regarded  in  forming  our  decision.  A  small, 
rapid,  thready  pulse  should  not  forbid  the  abstraction  of 
blood;  but  the  surgeon  must  carefully  distinguish  this  con- 
tracted pulse,  which,  from  possessing  considerable  power 
of  resistance,  whilst  its  volume  is  diminished,  has  been 
named  wiry,  from  the  rapid,  feeble,  and  scarcely  percepti- 
ble pulse,  vanishing  under  slight  pressure  of  the  finger, 
which  is  the  precursor  of  dissolution.  He  must  also  distin- 
guish the  state  of  coldness  of  the  extremities,  accompanied 
with  heat  and  pain  in  the  tumour  and  in  .  the  abdomen, 
which   often   attends   inflammation  of  the    bowels,   whether 
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arising  from  hernia  or  other  causes,  from  the  clammy  mois- 
ture and  deadly  coldness  of  the  limbs,  and  the  scarcely  less 
moist  and  cold  condition  of  the  trunk,  which  betoken  the 
approach  of  death. 

/3.  Hot  hath. — The  hot  bath,  when  employed  so  as  to  pro- 
duce a  state  approaching  to  fainting,  possesses  considerable 
power  in  aiding  the  taxis.  Hernise  are  frequently  reduced 
in  the  bath,  after  they  have  resisted  many  previous  attempts. 
The  bath  acts  favourably  by  relaxing  the  abdominal  muscles, 
and  by  diminishing  the  sensibility  of  the  tumour.  The  tem- 
perature should  be  100°  Fahrenheit  at  the  commencement, 
and  be  very  gradually  raised  to  108°  or  110°,  and  kept  at  this 
until  faintness  is  induced,  when  the  taxis  may  again  be  at- 
tempted. The  importance  of  the  hot  bath  is  such  that  it 
ought  to  be  generally  employed  in  conjunction  with  the 
taxis  where  there  is  difRculty  in  returning  the  hernia,  but  its 
advantages  are  not  so  great  as  to  compensate  for  the  evils 
which  may  arise  from  any  considerable  delay  in  procuring  it. 

Desault^°  made  extensive  use  of  the  hot  bath  in  the  treat- 
ment of  strangulated  hernia,  in  combination  with  emollient 
poultices.  The  former  is  still  held  in  general  repute,  whilst 
the  emollient  poultices  have  long  been  laid  aside  as  useless,  if 
not  prejudicial. 

y.  Cold  applications. — Cold,  locally  applied,  has  long  been 
known  as  a  powerful  auxiliary  of  the  taxis.  Through  its 
agency  the  envelopes  of  the  hernia  become  constricted  and 
exert  upon  it  a  gentle  and  uniform  compression  whereby  the 
congested  vessels  of  the  protruded  parts  are  unloaded,  and  the 
gaseous  contents  of  the  intestine  are  condensed  so  as  to  pro- 
duce a  diminution  of  the  general  bulk  of  the  tumour.  Cold 
also  moderates  the  inflammation  that  may  exist,  and  dimi- 
nishes the  morbid  sensibility  of  the  parts. 

The  most  efiicient  mode  of  employing  cold  consists  in  the 
application  of  ice ;  but  great  caution  is  requisite  in  its  pro- 
longed employment,  more  especially  in  the  aged  and  feeble. 
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Mr.  Cline^^  witnessed  gangrene  of  the  integuments  after  ice 
had  been  apphed  thirty- six  hours,  and  Dr.  Macfarlane^*^  after 
twelve  hours.  Dr.  Trusen  of  Posen  recommends  the  admi- 
nistration of  ice  in  small  lumps  internally  by  clysters,  re- 
peated every  five  or  ten  minutes.  He  considers  this  a  power- 
ful remedy,  not  only  in  promoting  the  return  of  the  hernia, 
but  also  in  allaying  the  sickness  and  vomiting. 

A  safe  and  convenient  mode  of  employing  cold  consists  in 
the  application  of  a  bladder  containing  water  cooled  by  the 
solution  of  salts.  For  this  purpose,  a  pint  of  water,  as  cold 
as  can  be  obtained  from  the  well,  is  put  into  a  bladder,  and 
three  or  four  ounces  each  of  finely  powdered  nitrate  of  potash 
and  hydrochlorate  of  ammonia  are  added  to  it.  A  fresh  supply 
of  the  water  and  the  salts  should  be  used  as  soon  as  the  liquid 
has  become  heated  by  its  application  to  the  body. 

Mr.  Key  has  recommended  a  stream  of  cold  water  to  be 
poured  upon  the  hernia  from  a  kettle. 

The  evaporation  of  ether  has  been  employed  by  M.  Vela^^ 
and  other  French  surgeons  for  reducing  the  temperature  of 
hernias.  My  colleague,  Mr.  Hey,^*  having  applied  the  taxis 
without  success,  irrigated  the  tumour  with  ether  for  eight  or 
ten  minutes,  and,  on  applying  the  taxis  again,  succeeded  in 
reducing  the  hernia. 

d.  Tobacco. — Tobacco  is  one  of  the  most  powerful,  although 
not  one  of  the  safest,  of  the  means  employed  for  assisting  the 
taxis.  For  this  purpose,  it  has  been  introduced  into  the  rec- 
tum in  the  form  of  decoction,  infusion,  or  smoke.  The  last 
form  is  now  seldom  resorted  to,  as  it  requires  a  complicated 
apparatus  for  its  introduction.  The  infusion,  which  is  more 
generally  used,  is  prepared  by  macerating  for  fifteen  minutes 
one  drachm  of  tobacco-leaves  in  one  pint  of  boiling  water. 
Half  of  the  liquid,  when  strained,  may  be  injected  into  the 
rectum  of  an  adult ;  and  the  remainder  in  half  an  hour  after- 
wards, if  necessary. 

The  usual  effects  of  the  tobacco  clyster  upon  the  system 
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are,  depression  of  the  pulse,  nausea,  and  vomiting,  extreme 
sense  of  languor,  complete  prostration  of  voluntary  muscular 
power,  cold  sweats  and  faintings.  Under  these  effects  of  the 
tobacco,  the  tumour  frequently  loses  its  tension,  and  occa- 
sionally retires  spontaneously,  or  may  be  reduced  by  slight 
pressure.^^  The  effects  of  this  remedy  vary  in  degree  in  dif- 
ferent constitutions,  and  may  sometimes  be  influenced  by  the 
quality  of  the  tobacco. 

The  power  of  tobacco  in  promoting  the  return  of  strangu- 
lated hernia  has  long  been   established  ;  but,  whilst  its  effi- 
ciency is  undoubted,  the  danger  which  may  attend  its  indis- 
criminate and  incautious  employment  is  equally  certain.  Two 
drachms  of  tobacco  in  infusion  proved  fatal  to  a  man  whose 
case  is  recorded  by  Sir  A.  Cooper.^^     A  girl  died  in  Guy's 
Hospital  from  a  drachm  being  administered  in  infusion.     It  is 
stated  by  Mr.  B.  B.  Cooper,^^  that  a  man  in  Norfolk  died  in 
twenty-five  minutes  after  an  infusion  of  half  a  drachm  of  to- 
bacco had  been  injected.     Various  other  fatal  cases  are  re- 
corded.^^     Such  disastrous  results  have  caused  the  tobacco  to 
be  less  generally  used  now  than  formerly  ;  and,  if  they  are  not 
sufficient  entirely  to  forbid  its  use,  they  plainly  shew  that  the 
quantity  employed  should  be  carefully  proportioned  to   the 
age  and  strength  of  the  patient.     Moreover,  the  state  of  col- 
lapse which  it  produces,   sometimes  compels  the  surgeon   to 
postpone  the  operation,  and  much  valuable  time  is  thereby  lost. 
£.   Opium. — Opium  has  been  employed  under  the  supposi- 
tion that  it  is  capable  of  relaxing  the  stricture.     This  idea, 
however,  c?ai  very  rarely  be  correct,  as  the  stricture  is  seldom 
formed  by  muscular  parts.     But,  although  it  may  not  act  by 
relaxing  the  stricture,  there  is  sufficient  evidence  to  shew  that 
it  does  occasionally  exert  a  beneficial  influence  in  promoting 
the  reduction  of  hernia.     The  mode  of  its  operation  I  do  not 
attempt  to  explain. 

Lassus  gave  full  doses  of  opium  for  the  purpose  of  effecting* 
the  reduction  of  strangulated  hernia,  and  in   some   instances 
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the  viscera  returned  spontaneously  into  the  abdomen  during 
sleep.  Mr.  Hey,  in  his  Practical  Observations,  and  several 
surgeons  of  the  present  day,  have  borne  testimony  to  its  occa- 
sional beneficial  infi.uence.  In  many  instances,  however,  the 
opium  was  used  in  conjunction  with  venesection  and  antimo- 
nials ;  it  is,  therefore,  impossible  to  decide  how  much  of  the 
advantage  was  due  to  the  former. 

Opium  undoubtedly  has  the  power  of  diminishing  the  mor- 
bid sensibility  of  the  hernia,  and  of  tranquillizing  the  disturbed 
condition  of  the  alimentary  canal.  On  these  accounts  it  is  of 
value  when  the  patient  has  to  be  removed  to  a  distance,  or 
when  a  considerable  time  must  necessarily  elapse  before  the 
operator  can  arrive. 

?.  Purgatives. — Purgatives  have  been  recommended  for  the 
purpose  of  exciting  the  peristaltic  action  of  the  intestine, 
and  thereby  extricating  it  from  the  stricture,  by  Munro, 
Sharp,  Le  Grrand,  Richter,  and  others.  They  are,  however, 
quite  ineffectual  in  releasing  the  intestine,  and  may  be  inju- 
rious by  increasing  the  reversed  peristaltic  action,  or  by  pro- 
pelling more  forcibly  the  intestinal  matters  towards  the  seat  of 
obstruction,  and  thus  adding  to  the  distension  and  consequent 
inflammation  of  the  alimentary  canal  above  the  stricture. 
When  the  omentum  is  strangulated,  purgatives  cannot  exert 
any  favourable  influence  in  promoting  its  return. 

Clysters  copiously  administered,  more  especially  when  in- 
troduced after  the  method  of  Dr.  O'Beirne  described  below, 
may  be  beneficial  in  procuring  a  free  discharge  of  gas  and 
faeces  contamed  in  the  lower  part  of  the  intestinal  tube,  and, 
by  distending  the  bowel  below  the  strictured  part,  may  cause 
it  to  exert  a  degree  of  traction  which  may  tend  to  release  the 
parts  from  stricture. 

>j.  Evacuation  of  gas  from  the  large  intestine  hy  means  of  a 
tube  introduced  into  the  rectum. — It  has  been  proposed  by 
Dr.  0'Beirne^9  to  introduce  a  long  flexible  tube  through 
the  rectum  into  the  colon,  and  to  retain  it  in  tliat  situation. 
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"  until  the  flatus  contained  in  the  large  and  small  intestines, 
and  ultimately  in  the  strictured  intestine,  is  completely  eva- 
cuated, and  the  tumour  so  diminished  in  size  and  tension  as 
to  start  up  into  the  abdomen,  as  it  often  does,  propria  motu, 
or  be  easily  reduced  by  the  taxis."  If,  however,  the  stricture 
be  so  tight  as  to  make  the  intestine  impervious,  it  is  evident 
that  the  introduction  of  the  tube  cannot  possibly  have  the 
effect  of  emptying  the  hernial  tumour ;  but,  as  this  condition 
cannot  be  ascertained  beforehand.  Dr.  O'Beirne  argues  that 
the  practice  should  be  adopted  in  all  cases  indiscriminately. 
This  suggestion  may  in  most  instances  be  adopted  with  pro- 
priety, since  the  remedy  is  perfectly  safe,  causes  but  little 
loss  of  time,  and  does  not  interfere  with  the  employment  of 
other  remedies.  The  cases  in  which  he  considers  it  to  be 
attended  wdth  the  greatest  success  are  those  of  "  small,  recent, 
and  strangulated  enterocele,  in  which  the  constitutional  dis- 
turbance is  so  severe  and  urgent,  and  the  hernial  tumour  so 
tender,  that  the  patient  will  not  allow  it  to  be  touched,  or 
cannot  bear  any  attempts  at  the  taxis."  According  to  Dr. 
O'Beirne,  this  proceeding  has  obviated  the  necessity  for  ope- 
ration in  "  eleven  out  of  sixteen  cases  of  complete  stran- 
gulation." 

The  instrument  and  its  mode  of  employment  are  thus 
described :  "  The  gum-elastic  tube  is  sixteen  inches  in 
length,  considerably  thicker  throughout,  and  more  bulbous 
at  its  upper  extremity  than  that  of  the  stomach-pump :  at 
its  lower  extremity  it  has  a  brass  ferule,  so  made  as  to 
fit  bayonet-wise  into  an  aperture  in  a  short  pipe  spring- 
ing from  a  small  brass  syringe  ;  and,  to  give  it  the  neces- 
sary firmness,  a  delicate  brass  wire  runs  spirally  through  its 
interior.  I  employ  the  tube  in  new-born  infants  as  well 
as  in  adults.  The  syringe  which  I  use  is  of  brass,  about 
seven  inches  long,  and  one  inch  in  diameter."  "  It  is  the 
small  syringe  belonging  to  the  self-injecting  apparatus  of  Mr. 
Weiss."     The   instrument  should  be  thrown  into  cold  water 
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until  it  becomes  stiff;  then  be  dried,  made  perfectly  straight, 
and  a  few  inches  of  its  upper  extremity  well  oiled.  It  is 
then  to  be  introduced,  the  patient  lying  on  the  left  side,  and 
passed  up  inch  by  inch,  and  as  nearly  as  possible  in  the  direc- 
tion of  the  rectum.  If  obstruction  be  met  with,  it  may  be 
slightly  withdrawn,  and  afterwards  passed  gently  upwards. 
But,  if  it  cannot  be  passed  liigher  up  without  much  force,  at- 
tach to  it  the  syringe,  and,  dipping  the  point  of  the  latter  into 
the  fluid  to  be  injected,  let  an  assistant  give  two  or  three 
rapid  strokes  of  the  piston,  and  so  as  to  bring  the  full  force 
of  a  strong  and  unbroken  column  of  fluid  to  bear  upon  the 
point  of  resistance  ;  and,  while  this  is  doing,  let  the  surgeon 
urge  the  tube  firmly  upwards,  and  it  will  generally  pass 
through  the  obstruction,  as  if  through  a  narrow  ring." 

2.   Operation  for  strangulated  hernia. 

When  no  rational  hope  of  relief  from  the  taxis  can  be 
entertained,  it  becomes  the  duty  of  the  surgeon  immediately 
to  release  the  strangulated  parts  by  incision,  provided  the 
patient  is  not  actually  in  a  dying  condition. 

The  division  of  the  stricture  usually  constitutes  the  essen- 
tial part  of  this  operation  ;  and  as  the  stricture  may  be  form- 
ed by  tissues  external  to  the  sac,  or  by  the  sac  itself  or 
its  contents,  so  it  may  in  some  instances  be  divided  without 
wounding  the  sac,  whilst  in  others  its  division  necessarily  re- 
quires the  incision  of  the  sac.  Upon  these  circumstances  are 
founded  two  important  modifications  of  the  operation  for 
strangulated  hernia,  each  of  which  must  be  separately  consi- 
dered ;  namely,  the  operation  without  opening  the  sac,  and 
the  operation  involving  its  incision. 

a.  Operation  without  openi7ig  the  sac.  —  It  may  be  assumed 
as  an  indisputable  truth,  that  the  fatality  of  the  ordinary  opera- 
tion for  strangulated  hernia,  in  which  the  sac  is  opened,  has  in 
part  been  due  to  the  exposure  and  manipulation  of  the  pro- 
truded viscera.     If  then  the  viscera  can  be  released  by  any 
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means  without  exposing  them  to  these  injurious  influences, 
and  without  at  the  same  time  subjecting  the  patient  to  evils 
of  equal  or  greater  magnitude,  it  is  undoubtedly  the  duty 
of  the  surgeon  so  to  do. 

This  leads  to  the  consideration  as  to  the  practicability  and 
the  propriety  of  the  operation. 

The  numerous  instances  (see  table,  pp.  119,  et  seq.)  in 
which  the  stricture  has  been  divided  without  opening  the  sac 
prove  that  this  operation  is  occasionally,  and  even  frequently, 
practicable ;  whilst  the  pathological  fact  of  the  stricture 
being  sometimes  formed  by  the  sac 'itself,  or  its  contents, 
shews  that  it  is  not  always  so ;  or,  in  other  words,  that  there 
are  some  cases  in  which  the  operation  can  be  performed, 
whilst  there  are  others  in  which  the  division  of  the  sac  is  ab- 
solutely necessary. 

The  propriety  of  the  operation  in  those  cases  in  which  it  is 
practicable,  is  a  question  requiring  more  extended  considera- 
tion of  the  principal  advantages  and  evils  that  are  supposed 
to  belong  to  it,  which  I  shall  defer  until  I  have  described 
briefly  its  history. 

Petit  9°  was  the  first  surgeon  who  proposed  to  divide  the 
stricture  externally  to  the  sac,  and  he  performed  the  opera- 
tion in  1718.  The  proceeding  was  violently  assailed  by  his 
contemporaries,  who  raised  several  objections  to  the  plan,  to 
which  he  ably  replied.  The  operation  was  afterwards  advo- 
cated and  practised  by  Munro.^^  At  the  beginning  of  the 
present  century  Sir  Astley  Cooper,  in  writing  on  this  sub- 
ject, observed,  "  that  the  operation  will  be  gradually  intro- 
duced into  general  practice  when  it  has  been  fairly  tried;  and 
will  be  found,  if  performed  early,  to  be  free  from  danger, 
and  attended  with  no  unusual  difficulty." 9- 

More  recently  the  attention  of  surgeons  has  been  directed 
to  the  subject  by  Mr.  Key  in  his  valuable  memoir,  in  which 
he  has  fully  discussed  the  advantages  of  this  mode  of  operat- 
ing, the  objections  which  have  been  u.rged  against  it,   and  the 
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circumstances  under  which  it  may  with  propriety  be  perform- 
ed ;  and,  in  the  fifth  edition  of  Mr.  Lawrence's  Treatise  on 
Huptiu'es,  the  operation  is  fully  and  impartially  considered. 9^ 

The  chief  advantages  of  the  operation  are,  the  avoidance  of 
opening  a  large  serous  cavity,  and  the  non-exposure  of  the 
viscera  to  the  atmosphere  and  to  direct  manipulation.  Be- 
sides these,  the  advocates  of  the  measure  enumerate  other 
of  minor  and  more  doubtful  value. 

There  is  always  great  danger  in  opening  a  serous  cavity, 
and,  if  the  object  could  be  attained  equally  well  without  it,  it 
never  should  be  had  recoruse  to ;  for  although  extensive 
wounds  of  the  peritoneum  have  occasionally  been  unattended 
with  serious  consequences,  yet  wounds  of  this  membrane, 
whether  large  or  small,  frequently  excite  fatal  inflammation  ; 
and  in  cases  of  strangulated  hernia,  which  have  proved  fatal 
from  peritonitis  after  the  sac  has  been  opened,  it  is  impossible 
to  say  how  much  of  the  evil  was  due  to  the  injury  inflicted 
by  the  stricture,  and  how  much  to  the  wounding  and  expo- 
sure of  the  serous  membrane  itself.  It  might  here  be  argued, 
that,  in  most  cases  requiring  operation,  a  layer  of  plastic 
lymph  is  thrown  out  in  the  vicinity  of  the  ring  by  which  the 
sac  is  isolated  from  the  general  peritoneal  cavity,  and  conse- 
quently that  the  opening  of  the  sac  does  not  usually  implicate 
the  great  serous  bag,  but  only  a  membranous  process  of  very 
limited  extent.  This  observation  possesses  some  force  in  re- 
gard to  hernia  in  an  acute  state  of  strangulation;  but,  in 
such  cases,  the  operation  without  opening  the  sac  is  the  least 
appropriate,  as  will  be  more  fully  shewn  hereafter.  On  the 
other  hand,  in  voluminous  hernias  of  long  standing,  in  which 
strangulation  is  seldom  acute,  the  sac  and  its  contents  present 
a  large  surface  of  serous  membrane  which  is  less  perfectly  se- 
parated than  in  the  former  instance,  by  the  agglutinating  layer 
of  lymph  near  the  ring,  from  the  general  peritoneal  cavity, 
and  in  many  instances  even  freely  communicates  with  it. 

That  the  exposure  of  the  viscera  to  the  atmosphere,  and  to 
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the  immediate  contact  of  the  hand,  is  calculated  to  excite  or 
aggravate  inflammation,  is  too  obvious  to  require  further  com- 
ment. 

By  dividing  the  stricture  externally  to  the  sac,  these  inju- 
rious influences  may  be  avoided ;  but  it  has  been  asserted,  that 
the  evils  which  may  attend  this  mode  of  operating  more  than 
counterbalance  its  advantages.  The  chief  evils  to  which  it  is 
supposed  to  be  hable  are,  the  risk  of  returning  the  intestine 
or  omentum  in  a  state  of  actual  or  impending  gangrene,  and 
the  reduction  of  the  hernia  and  its  sac  in  mass. 

When  a  gangrenous  portion  of  intestine  is  returned  by  the 
taxis,  the  force  employed  usually  lacerates  the  bowel,  and  fe- 
cal extravasation  and  death  are  the  results.  If,  however, 
the  replaced  intestine  should  have  escaped  the  evil  of  lacera- 
tion, death  may  not  be  the  inevitable  result,  inasmuch  as  the 
same  inflammation  which  separates  the  gangrenous  portion  of 
intestine  also  occasions  a  plastic  exudation  to  be  secreted 
from  the  surrounding  as  well  as  the  opposed  surfaces  of  the 
peritoneum,  which,  becoming  organized,  unites  the  opposed 
portions  of  the  peritoneal  surface  together,  and  thus  the 
slough  is  prevented  from  falling  into  the  peritoneal  cavity ; 
on  the  contrary,  it  finds  its  way  into  the  intestine,  to  be  ulti- 
mately discharged  by  the  rectum.  But,  before  this  process  is 
completed,  great  risk  is  incurred ;  the  surrounding  plastic 
effusion  may  be  imperfect,  and  in  unhealthy  and  enfeebled 
constitutions  it  is  often  altogether  deficient.  In  the  latter 
case,  the  serous  membrane  pours  out  a  liquid  secretion,  which 
by  separating  the  folds  of  intestine  allows  fecal  extravasation 
to  take  place  as  soon  as  the  slough  is  detached ;  and  acute  pain 
in  the  abdomen,  sharpness  of  the  features,  with  a  rapid  sink- 
ing of,  or  an  almost  imperceptible  pulse,  are  the  immediate 
symptoms,  which  speedily  terminate  in  death.  If,  however, 
a  slough  is  separated  after  a  portion  of  intestine  has  been  re- 
turned by  the  ordinary  operation  of  incision  of  the  sac,  fecal 
extravasation  is  rare  ;  for  the  slough  either  falls  into  the  intes- 
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tinal  canal,  and  the  continuity  of  the  intestine  is  restored  by 
adhesion  to  neighbouring  parts,  or  the  fecal  matter  escapes  by 
the  wound,  which  in  most  instances  after  a  variable  time  spon- 
taneously closes.     (See  chapter  on  Intestinal  Fistula.)      But 
should  the  intestine  slough,  as  in  the  latter  instance,  after 
having  been  replaced  by  the  operation  without  incision  of  the 
sac,  the  condition  of  the  patient  would  undoubtedly  be  less  fa- 
vourable than  in  the  case  last  mentioned,  inasmuch  as  the  un- 
divided sac  would  offer  a  certain  degree  of  resistance  to  the 
free  escape  of  fecal  matter  by  the  wound,  and  thus  produce 
fecal  extravasation  and  accumulation  in  the  peritoneal  cavity. 
But  although  it  must  be  admitted  that  the  undivided  sac  may 
act  injuriously  in  this  case,  yet  I  believe  the  amount  of  evil 
to  be  very  trifling,  and  certainly  in  no  way  to  be  compared  to 
the  tendency  to  extravasation  of  the  intestinal  contents,  when 
the  intestine  has  sloughed  after  it  has  been  replaced  by  the 
taxis  ;  since  the  only  barrier  in  addition  to  the  recent  adhesion 
of  the  integuments,  as  in  the  operation  when  the  sac  is  divided, 
consists  in  a  single  layer  of  serous  membrane  which  had  already 
been  partially  detached  from   neighbouring  structures,  and 
would  readily  slough  under  the  first  burst  of  inflammation  ex- 
cited by  fecal  matter  in  immediate  contact  with  it.     It  has, 
moreover,  been  ably  argued  by  Mr.  Key,  that  the  non-exposure 
of  the  viscera  to  the  causes  of  inflammation  and  gangrene 
would  frequently  determine  the  restoration  of  the  parts  to  a 
healthy  state  when  gangrene  was  impending,  and  would  most 
likely  have   occurred,  if  the  parts  had  been  exposed  to  the 
atmosphere    and    to    direct   manipulation.     The  probability 
of  our  being  able  to  replace  a  portion  of  intestine  in  a  state  of 
gangrene,  or  verging  towards  this  condition,  is  not  so  great  as 
might  at  first  sight  appear,  for  in  most  instances  where  such  a 
degree  of  mischief  exists,  the  viscera  are  so  adherent  to  the  sac, 
and  to  the  peritoneum  in  its  vicinity,  from  recent  plastic  effu- 
sion, that  the  replacement  of  the  viscera,  even  after  the  stricture 
is  divided,  is  altogether  impracticable,  without  using  such  a 
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degree  of  force  as  would  be  perfectly  unjustifiable,  and  the 
surgeon  would  be  compelled  to  conclude  the  operation  by 
opening  the  sac  and  exposing  the  viscera.  A  careful  atten- 
tion to  the  diagnostic  marks  of  gangrenous  hernia  (see  pp. 
65  and  115)  would  still  further  guard  the  surgeon  against 
attempting  the  replacement  of  the  viscera  in  this  condition 
without  opening  the  sac. 

The  return  of  omentum  in  a  state  of  gangrene  is  a  more  se- 
rious evil  than  the  replacement  of  a  portion  of  gangrenous  in- 
testine, for  a  dead  portion  of  omentum  within  the  abdomen 
almost  invariably  excites  fatal  peritonitis.  Its  structure  when 
inflamed  readily  loses  its  vitality,  on  which  account  we  should 
guard  against  the  replacement  of  this  organ  even  when 
inflamed,  although  still  retaining  its  vitality  (see  page  138,  et 
seq.)  There  is  little  doubt,  however,  that  in  many  instances 
an  inflamed  portion  of  omentum  would  recover  if  it  were  pre- 
cluded from  exposure  and  handling. 

The  risk  of  reducing  the  hernia  and  its  sac  in  mass  has  been 
urged  as  an  objection  to  the  operation.  It  is  true  that  this 
accident  has  occurred  in  some  instances,  the  surgeon  imagin- 
ing that  he  had  opened  the  sac  when  only  the  sheath  of  the 
femoral  vessels  had  been  divided.  By  forcible  pressure  upon 
the  tumour  in  this  condition  the  sac  and  its  contents  have  been 
pushed  into  the  abdomen,  and  the  nature  of  the  accident  has 
been  only  recognized  after  death.  But  such  an  accident  could 
scarcely  happen  to  a  surgeon  who  was  designedly  attempting 
to  replace  the  hernia  without  opening  the  sac.  Having 
reached  the  sac  and  incised  the  stricture,  his  mode  of  com- 
pressing the  tumour  would  be  conducted  so  as  to  empty  it  of 
its  contents ;  and,  should  the  sac  as  well  as  its  contents  unfor- 
tunately be  pushed  into  the  abdomen,  he  would  instantly  re- 
cognize the  nature  of  the  accident  from  the  entire  disappear- 
ance of  the  sac,  and  would  immediately  resort  to  the  treat- 
ment appropriate  to  the  case  (see  page  67). 

It  will  thus  be  seen  that  there  are  important  advantages  be- 
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longing  to  the  operation,  but  that  some  deduction  must  be 
made  from  their  value  in  consequence  of  the  risk  to  which  the 
patient  is  exposed  from  the  return  of  intestine  or  omentum  in 
a  state  of  actual  or  threatened  gangrene,  and  from  the  reduc- 
tion of  the  hernia  whilst  strictured  by  the  sac  ;  which  risks, 
however,  as  above  shewn,  may  by  proper  precautions  be 
greatly  diminished,  if  not  entirely  avoided.  My  experience 
certainly  justifies  me  in  recommending  this  mode  of  operating 
whenever  it  is  practicable,  provided  the  necessary  precautions 
are  taken  against  incurring  the  evils  to  which  the  operation, 
when  carelessly  performed,  might  be  exposed :  and,  in  order 
to  avoid  these  dangers,  it  is  important  to  be  able  in  the  first 
place  to  recognize  the  symptoms  which  indicate  the  occur- 
rence of  gangrene,  or  of  a  state  verging  towards  it ;  and,  se- 
condly, to  guard  against  employing  an  improper  degree  of 
force  for  the  purpose  of  replacing  the  hernia  after  the  stric- 
ture has  been  divided. 

The  chief  indications  of  a  gangrenous  condition  of  the  her- 
nia are  derived  from  the  state  of  the  tumour,  and  from  the  ge- 
neral condition  of  the  patient.  Discoloration  of  the  integu- 
ment, adhesion  of  the  skin  to  the  deeper-seated  envelopes, 
edema  or  emphysema  of  the  hernial  investments,  may  gene- 
rally be  considered  as  indicating  that  the  strangulated  viscera 
are  actually  gangrenous,  or  in  a  state  verging  upon  this  con- 
dition. But  gangrene  may  exist  without  being  accompanied 
by  these  changes  in  the  investments ;  when,  for  instance,  the 
contact  of  the  viscera  with  the  sac  is  prevented  by  a  copious 
efiusion  of  serum  into  the  latter,  and  the  extension  of  infiam- 
mation  from  the  viscera  to  the  envelopes  delayed,  the  latter 
may  still  present  a  healthy  aspect,  even  whilst  the  former  are 
gangrenous  ;  and  in  such  cases  though  the  local  indications  of 
gangrene  are  necessarily  absent,  yet  the  constitutional  symp- 
toms will  generally  serve  as  a  safe  guide  to  the  operator  ;  the 
feeble  pulse,  the  sunken  and  anxious  countenance,  and  the 
clammy  skin,  rarely  failing  to  announce  this  mischief. 

I  2 
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Whilst  the  operation  is  proceeding,  a  fetid  odour  from 
transudation  through  the  sac  is  sometimes  perceptible.  So 
important  does  Mr.  Key  consider  this  sign,  that  he  remarks, 
that  the  operation  of  dividing  the  stricture  without  opening 
the  sac  should  never  be  adopted,  unless  the  operator  is  v^^ell 
assured  of  the  "  absence"  of  this  fetid  odour  after  all  the 
envelopes  except  the  sac  have  been  divided.  Unfortunately 
we  possess  no  certain  marks  by  which  the  state  bordering 
upon  gangrene  can  be  recognized.  It  will,  however,  be  a 
safe  course,  in  reference  to  this  operation,  to  presume  that 
such  a  state  exists  whenever  the  strangulation  is  intense  and 
has  existed  for  many  hours.  Small  hernias  generally  exhibit 
strangulation  in  its  most  intense  form,  under  which  the  vis- 
cera rapidly  pass  through  the  states  of  congestion  and  in- 
flammation to  that  of  gangrene.  With  respect  to  the  length 
of  time  after  the  occurrence  of  strangulation  at  which  gan- 
grene may  supervene,  very  much  will  depend  upon  the  state 
of  the  patient.  It  may  fairly  be  presumed  that  the  parts 
cut  off"  from  the  circulation  will  more  readily,  and  at  an 
earlier  period,  lose  their  vitality  in  a  naturally  feeble  con- 
stitution, or  in  one  infected  by  previous  disease,  than  in  a 
healthy  and  vigorous  patient,  in  whom,  moreover,  the  parts 
were  in  a  previously  healthy  condition. 

If,  after  the  exposure  of  the  sac  and  division  of  the  stric- 
ture, the  viscera  do  not  recede  under  gentle  pressure,  it  may 
be  presumed  that  the  contents  of  the  sac  are  inflamed,  and  ex- 
tensively agglutinated  together  as  well  as  to  its  walls.  Under 
such  circumstances  the  sac  must  be  opened,  and  the  actual 
state  of  the  viscera  examined. 

If  it  be  found  during  the  operation  that  the  structures  ex- 
ternal to  the  sac  do  not  produce  the  constriction,  the  proba- 
ble inference  would  be  that  the  neck  of  the  sac  itself  is  the 
seat  of  stricture,  which  in  this  case  would  render  necessary 
the  operation  by  incision  of  the  sac.  Mr.  Key  has  well  ob- 
served, "A  prominent  character  of  the  operation,  and  one  that 
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raises  it  above  many  of  the  objections  that  have  been  brought 
against  it,  is,  that  should  the  attempt  to  execute  it  fail,  either 
from  want  of  dexterity  on  the  part  of  the  operator,  or  from 
any  peculiar  difficulty  in  the  case,  the  operation  can  be 
completed  in  the  ordinary  v^ay,  by  laying  the  sac  open."  9* 

To  obviate  the  risk  of  reducing  the  hernia  w^hilst  strictured 
by  the  sac,  violent  pressure  must  be  carefully  avoided,  and 
the  attempt  must  never  be  persisted  in  if  the  viscera  do  not 
recede  on  very  moderate  pressure.  Mr.  Key  has  remarked, 
that  ''  the  pressure  required  to  return  the  contents  of  the 
tumour,  after  dividing  the  stricture  on  the  outside  of  the 
sac,  is  not  more  than  is  employed  in  reducing  a  hernia  where 
strangulation  does  not  exist.  I  would  not  advise  more  than 
this  degree  of  pressure  to  be  used." 

If  the  hernia  have  been  long  irreducible,  it  is  only  neces- 
sary, after  the  external  division  of  the  stricture,  to  replace 
the  newly  descended  portion,  and  to  allow  the  older  contents 
of  the  sac  to  retain  their  position. 

The  relative  positions  of  the  surgeon  and  the  patient,  as 
well  as  the  preliminary  arrangements,  being  the  same  as  in 
the  operation  by  incision  of  the  sac,  will  be  considered  when 
the  latter  is  described ;  and  the  modifications  adapted  to  the 
different  species  of  hernia  will  be  mentioned  under  their 
respective  heads. 

In  conclusion,  I  would  again  express  my  opinion,  that  the 
operation  without  opening  the  sac  ought  to  be  performed 
in  all  cases  in  which  it  is  practicable,  unless  the  local  or 
general  symptoms  indicate  the  existence  of  gangrene  or 
an  advanced  stage  of  inflammation.  In  accordance  vdth  this 
opinion  it  may  be  stated,  as  a  general  rule,  that  the  operation 
should  be  attempted — 1st,  in  most  cases  of  large  herniae; 
2ndly,  in  many  hernise  of  middle  size ;  and  Srdly,  in  but  few 
small  hernias,  unless  in  the  earliest  stage  of  strangulation. 

As  it  is  impossible  in  most  instances  to  determine  with 
certainty  the   seat  of  stricture   before    operating,  the  prac- 
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ticability  of  the  operation  must  generally  be  doubtful.  But, 
as  has  already  been  stated,  if  the  attempt  by  this  operation 
should  fail,  the  sac  may  still  be  opened. 

I  am  informed  by  my  friend  Mr.  Key  that  the  advantages 
of  this  mode  of  operating  have  been  fully  borne  out  by  his 
practice,  and  that  he  has  not  met  with  a  single  case  in  which 
any  inconvenience  or  danger  arose  from  not  opening  the  sac. 
Mr.  Key  observes  that  he  meets  with  but  few  cases  of  stran- 
gulated hernia,  requiring  operation,  in  which  it  is  not  desir- 
able to  avoid  opening  the  sac,  even  when  from  some  circum- 
stance it  is  not  practicable. 

Mr.  Listen,  in  an  obliging  communication  with  which  he 
has  lately  favoured  me,  states  that  for  several  years  he  has 
been  in  the  habit  of  trying  in  all  cases  of  recently  strangulated 
hernia,  when  the  operation  was  required,  to  divide  the  stric- 
ture and  return  the  protruded  parts  without  opening  the 
peritoneal  sac.  The  risk  to  the  patient  he  considers  to  be 
thereby  greatly  diminished. 

A  modification  of  this  operation  has  been  successfully 
practised  by  Munro  and  Sir  Astley  Cooper  in  large  hernise, 
when  the  division  of  the  stricture  externally  to  the  sac  is  im- 
practicable, on  account  of  the  constriction  being  produced  by 
the  sac  itself.  In  these  cases  a  small  opening  only  is  made 
into  the  sac,  and,  a  director  being  introduced,  the  stricture  is 
divided  from  within  the  sac ;  the  direct  manipulation,  and 
the  complete  exposure  of  the  viscera,  being  in  this  way 
prevented. 

The  following  table  exhibits  the  leading  features,  and  the 
result  of  the  recorded  cases  which  have  fallen  under  my 
notice,  as  well  as  several  unedited  cases,  in  which  the  ope- 
ration without  opening  the  sac  has  been  performed. 

Of  the  S2  cases  noticed  in  the  table,  27  recovered,  4  died, 
and  the  result  of  1  is  not  stated.  Of  these,  18  were  femoral 
hernise,  11  inguinal,  and  3  umbilical. 
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h.  Operation  involving  the  opening  of  the  sac. — No  stage  of 
strangulation,  if  the  patient  be  not  actually  dying,  should 
be  regarded  as  too  far  advanced  for  this  operation.  Even  a 
state  of  gangrene  and  incipient  collapse  should  not  deter  the 
surgeon  from  undertaking  it ;  for,  in  this  unpromising  condi- 
tion, a  free  opening  into  the  gangrenous  part,  so  as  to 
allovv^  the  obstructed  intestine  to  be  unloaded,  will  in  many 
instances  cause  the  pulse  to  rise  and  the  temperature  to  be 
restored.  But  although  an  advanced  stage  of  strangulation 
should  not  forbid  the  operation,  yet  it  must  ever  be  remem- 
bered, that,  the  earlier  the  protruded  parts  are  relieved  from 
stricture,  the  greater  is  the  probability  of  success. 

a.  Preliminary  arrangements. — The  shoulders  and  trunk  of 
the  patient  being  protected  vdth  v^arm  clothing,  and  the 
thighs  and  legs  with  woollen  stockings  and  drawers,  the  hair 
shaven  from  the  parts  in  the  neighbourhood  of  the  hernia, 
and  the  bladder  emptied,  the  patient  is  placed  upon  a  table 
or  firm  bed  of  convenient  height,  in  a  situation  commanding  a 
goodlight,  andof  easy  access  to  the  surgeon  and  his  assistants. 

In  most  cases  of  hernia  it  is  convenient  to  place  the  patient 
with  his  right  side  close  to  the  edge  of  the  bed,  so  that  the 
surgeon,  by  taking  his  seat  near  the  patient,  is  enabled  with 
his  right  hand  to  reach  without  inconvenience  the  right 
groin,  the  umbilical  region,  and  even  the  left  groin, 
according  to  the  situation  of  hernia,  unless  the  patient  be 
of  large  size  ;  in  which  case  it  is  better  for  the  patient  to  be 
drawn  down  to  the  lower  edge  of  the  bed,  having  the  legs 
separated  and  resting  upon  chairs,  so  that,  in  the  event  of  the 
hernia  being  on  the  left  side,  the  surgeon  can  be  seated 
between  the  legs,  and  his  right  hand  have  free  access  to  the 
left  groin. 

/3.  Incision  of  the  envelopes. — The  incision  of  the  skin, 
varying  in  direction  in  different  species  of  hernia,  and 
extending  over  the  centre  of  the  tumour  throughout  its 
whole  length  if  it  be   small  or  of  moderate  size,  but  only 
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along  the  upper  central  half  or  third  when  large,  is  made 
by  pinching  the  skin  into  a  fold,  which  should  be  transfixed 
at  its  base  by  the  scalpel,  and  divided  by  cutting  upwards. 
If  the  superficial  fascia  should  not  have  been  raised  and  di- 
vided along  with  the  skin,  it  should  be  next  cut  through  to 
the  same  extent ;  after  which  the  deeper-seated  structures, 
varying  in  thickness  in  difierent  species  of  hernia,  should  be 
divided  in  succession,  each  being  successively  raised  by  the 
forceps,  cautiously  perforated  by  the  scalpel,  and  more  exten- 
sively divided  upon  a  director,  until  the  sac  is  reached.  This 
membrane  must  now  be  raised  by  the  forceps,  or  pinched 
up  between  the  finger  and  thumb,  and  being  rubbed  between 
them,  in  order  thereby  to  separate  it  from  the  contained 
parts,  opened  by  slight  touches  of  the  scalpel  held  nearly 
horizontally;  which  being  accomplished,  a  director  should 
be  introduced,  and  the  more  extensive  division  effected  by 
carrying  the  scalpel  along  the  groove  with  its  edge  directed 
from  the  abdomen. 

When  the  sac  is  opened,  an  escape  of  serous  fluid  is  usually 
observed.  This  fluid  is  sometimes  so  scanty  that  the  sac  and 
its  contents  are  in  contact  throughout  a  great  part  of  their 
extent,  so  that  in  this  case  more  than  usual  care  is  requisite 
to  avoid  wounding  the  intestine  at  the  time  of  opening  the 
sac.  The  fluid  is  sometimes  transparent,  but  more  fre- 
quently it  is  slightly  tinged  with  blood.  Occasionally  it 
possesses  a  fecal  odour,  from  transudation  through  the  morti- 
fied coats  of  the  bowel ;  and  is  sometimes  also  turbid,  from 
fecal  effusioai. 

It  is  important  to  be  able  to  decide,  whilst  the  operation  is 
proceeding,  whether  the  structure  which  has  been  last  ex- 
posed be  intestine  or  merely  the  sac.  By  attention  to  the 
following  circumstances  our  decision  may  generally  be  formed 
without  much  difficulty.  If  the  structure  in  question  exhibit 
minute  and  general  filamentous  connexions,  and  not  the 
polished  aspect   nor  the  vascularity  of  intestine;    or,  when 
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pinched  up  between  the  finger  and  thumb  and  rubbed 
between  them,  it  can  be  detached  from  an  internal  substance 
or  nucleus,  it  must  be  regarded  as  the  sac,  or  as  one  of  the 
envelopes  still  more  external,  which  requires  division.  If  on 
the  contrary  it  is  not  externally  connected  by  common  fila- 
mentous tissue,  but  is  either  perfectly  unadherent,  or  con- 
nected by  a  soft  layer  of  newly-deposited  lymph,  or  by  old 
organized  adhesions ; — if  it  possess  moreover  the  polished 
aspect  of  serous  membrane,  which,  however,  may  be  obscured 
by  a  layer  of  lymph,  or  lost  from  gangrene ; — if  it  possess 
again  a  high  degree  of  vascularity,  which  is,  however,  some- 
times obscured  by  a  general  sanguineous  infiltration  beneath 
the  peritoneum  ; — and  if  on  pinching  it  gently  into  a  fold, 
and  endeavouring  to  detach  from  it  a  structure  more  internal, 
no  nucleus  can  be  detected,  it  must  be  regarded  as  the 
protruded  viscus  itself. 

y.  Incision  of  the  stricture. — Having  opened  the  sac,  the 
operator  passes  the  finger  towards  its  upper  portion,  so  as  to 
ascertain  the  seat  of  stricture.  This  part  of  the  operation  is 
sometimes  facilitated  by  drawing  down  the  sac  whilst  an 
assistant  pushes  the  abdominal  muscles  upwards,  by  which 
proceeding  the  stricture  may  occasionally  be  brought  into 
sight.  The  stricture  being  discovered,  the  surgeon  insinuates 
behind  it,  when  practicable,  the  tip  of  the  left  fore-finger, 
upon  which  he  introduces  the  hernia  knife  of  Sir  Astley 
Cooper,  (see  fig.  10,  p.  125,)  with  its  flat  surface  applied  to  the 
finger ;  and,  having  passed  it  beyond  the  stricture,  he  divides 
the  latter  by  turning  upwards  the  edge  of  the  knife,  and 
gently  passing  it  against  the  resisting  band.  If  the  stricture 
should  prove  unyielding,  or  require  more  extensive  division, 
increased  pressure  is  made  by  raising  the  handle  of  the  instru- 
ment, whilst  the  point  rests  firmly  upon  the  finger.  A  very 
slight  touch  with  the  edge  of  the  knife  against  the  con- 
stricting band  is  generally  sufficient  to  release  the  strangu- 
lated parts,  and  it  is  never  necessary  to  extend  the  division 
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of  the  stricture  further  than  to  allow  of  the  introduction  of 
the  finger  into  the  abdomen  by  the  side  of  the  protruded 
parts.  The  direction  in  which  the  stricture  should  be  di- 
vided requires  variation  according  to  the  different  species  of 
hernia. 

When  the  stricture  is  so  tight  that  the  tip  of  the  finger 
cannot  easily  be  insinuated  beneath  it,  one  of  the  hernia 
directors  described  below  may  be  employed.  In  using  these 
instruments  great  caution  must  be  observed  to  avoid  wound- 
ing the  intestine,  which  should  be  pressed  aside  by  the  finger 
of  an  assistant. 

As  soon  as  the  stricture  is  divided,  there  is  frequently  a 
discharge  of  serum  from  the  abdomen,  which,  when  turbid 
or  sanguineous,  denotes  the  existence  of  peritoneal  inflamma- 
tion within  the  abdomen,  requiring  serious  attention  during 
the  subsequent  treatment.  Various  instruments  have  been 
contrived,  having  for  their  object  the  guarding  against  any 
injury  to  the  intestine  while  dividing  the  stricture,  of  which 
the  following  are  those  which  require  particular  notice. 

1.  Hernia  Knife  recommended  by  the  late  Sir  Astley  Cooper 
(see  fig,  10). — The  knife  devised  by  Sir  Astley  Cooper  for  the 

Fiff.  10. 


Sir  Astley  Cooper's  Hernia  Knife. 

division  of  the  stricture,  and  which  answers  the  purpose 
remarkably  well,  resembles  in  size,  curvature,  and  breadth 
the  common  curved  bistoury.  It  is  blunt  at  the  end  for 
about  half  an  inch,  has  then  a  cutting  edge  for  about 
three  quarters  of  an  inch,  and  is  again  blunt  along  the  rest 
of  its  concavity. 

2.  Sheathed  Bistoury  constructed  by  Mr.   Weiss,   after  the 
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suggestion  of  Mr.  B.  B.  Cooper  (fig.  11). — This  is  also  a  curved 
bistoury,  having  a  blunt  extremity  about  three  tenths  of  an 
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Sheathed  Bistoury  constructed  by  Weiss  after  the  suggestion  of  Mr. 
Bransby  Cooper. 

inch  in  length,  and  then  a  cutting  edge  an  inch  in  length, 
which  is  guarded  by  a  sliding  watch-spring  sheath.  This  is 
to  be  drawn  back  by  means  of  the  little  head,  a,  placed  at  the 
junction  of  the  blade  with  the  handle,  after  the  knife  has 
been  introduced  within  the  stricture,  and  is  supposed  to 
prevent  still  more  effectually  the  chance  of  wounding  the 
intestine.  Another  form  of  bistoury  has  been  used  by  Mr. 
Turner,  which  may  be  termed 

3.   The    Concealed   Bistoury    (figs.   12   and    13). — In   this 

Fio-.  12. 


Concealed  Bistoury  used  by  Mr.  Turner. 


Fio-.  13. 


The  same  instrument  with  the  blade  raised. 

bistoury  the  knife,  which  is  probe-pointed  and  has  a  cutting 
edge  of  about  half  an  inch  in  length,  is  concealed  within  a 
deep  groove,  to  which  it  is  connected  by  a  hinge,  a. 
It  is  kept  concealed  in  the  groove  by  means    of  a  spring, 
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and  is  raised  when  necessary,  or  during  the  operation,  or 
after  it  has  been  introduced  within  the  stricture,  by  pressure 
of  the  operator's  thumb  upon  the  milled  head,  h. 

4.  Hernia  Director  described  by  Mr.  Lawrence  (see  fig.  14). 


Fig.  14. 


Hernia  Director  described  by  Mr.  Lawrence. 

— Mr.  Lawrence 9^  has  described  a  curved  steel  director,  the 
length  and  curvature  being  about  the  same  as  those  of  the 
hernia  knife.  The  extremity  should  be  small,  well  rounded 
oiF,  the  depth  of  the  groove  gently  increasing  to  the  handle, 
where  it  should  be  a  quarter  of  an  inch.  The  handle  should 
be  large  enough  to  give  a  firm  hold,  and  the  groove  deep, 
and  should  terminate  short  of  the  extremity  by  a  quarter  of 
an  inch.  For  many  years  I  have  used  this  instrument,  and  it 
has  satisfactorily  answered  the  purpose  for  which  it  was 
intended. 

5.  Hernia  Director  employed  by  Mr.  Key  (see  fig.  15). — 

Fiff.  15. 


Hernia  Director  employed  by  Mr.  Key. 

Mr.  Key  9^  has  employed  a  flat  director,  somewhat  similar 
to  that  of  Petit.  The  blade  is  below  the  level  of  the  handle, 
and  is  slightly  curved;  the  extremity  being  flattened  to 
enable  it  to  pass  with  more  facility  under  a  firm  stricture. 
This  instrument  is  well  adapted  to  the  operation  in  which 
the  stricture  is  divided  externally  to  the  sac  ;  it  is  equally 
applicable   to  the  operation  by  incision  of  the  sac,  and  by 


128 


ABDOMINAL    HERNIA. 


its  breadth  is  calculated  to  protect  the  intestine  ;  but  the 
lingers  of  an  assistant  are,  nevertheless,  in  most  instances 
also  necessary  for  the  protection  of  the  boweh 

6.    Winged  Director  devised  by  Mr.  Turner  (see  fig.  16). — 


Fig.  16. 


Winged  Director  devised  Ly  Mr.  Turner. 

I  have  lately  been  favoured  by  my  friend  Mr.  Turner,  of  the 
Manchester  Infirmary,  v^ith  a  winged  director,  which  resem- 
bles an  ordinary  director  attached  to  the  upper  surface  of  a 
thin  slightly  convex  plate  of  steel,  terminating  in  a  rounded 
extremity  like  the  finger-nail,  and  allowing  the  grooved 
director  to  project  about  an  inch  beyond  it.  The  object  of 
the  plate  of  steel  projecting  laterally  from  this  director  is  to 
protect  the  intestine  during  the  incision  of  the  stricture.  A 
winged  director  was  used  by  Petit;  but  the  instrument 
devised  by  Mr.  Turner  appears  to  be  much  more  easy  of 
application,  as  well  as  better  calculated  to  protect  the  viscera 
from  injury. 

8.  Examination  and  treatment  of  the  protruded  intestine. — 
As  soon  as  the  strangulated  viscera  are  exposed,  it  becomes 
the  duty  of  the  surgeon  to  subject  them  to  careful  exa- 
mination, in  order  to  ascertain  their  condition,  that  he  may 
be  able  to  decide  upon  the  treatment  they  may  require. 

Preparatory  to  this  examination,  an  additional  portion 
of  the  viscera  should  be  gently  drawn  down ;  by  which 
procedure  the  release  from  stricture  of  the  protruded  parts 
can  be  determined,  and  the  kind  and  degree  of  injury 
sustained  by  the  part  which  has  been  more  immediately 
subjected  to  the  pressure  of  the  stricture  ascertained. 

The  pathological  changes  consequent  upon  strangulation 
have  already  been  considered  in  a  former  chapter  (page   59, 
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et  seq.) ;  the  treatment  required  under  the  principal  patho- 
logical conditions  in  which  the  protruded  intestine  is  found 
will  next  be  described. 

1.  Treatment  of  the  intestine  zvhenhyperhematic. — There  are 
no  degrees  of  discoloration  of  the  intestine,  short  of  its 
vitality  being  extinct,  which  forbid  the  replacement  of  the 
part  within  the  abdomen.  This  rule  applies  to  all  the 
varieties  of  discoloration  observed  under  inflammation  or 
congestion  of  the  protruded  part.  A  brief  recapitulation 
of  these  changes  of  colour  may  not  be  out  of  place.  In 
inflammation,  the  intestine  exhibits  various  shades  of  red 
colour,  more  or  less  florid^  and  the  vessels  are  seen  to  have 
an  arborescent  arrangement.  When  congested,  its  minute 
vessels,  distended  with  dark-coloured  blood,  are  distinctly 
visible ;  or  its  coats  present  an  uniform  discoloration,  of 
a  chocolate,  claret,  purple,  or  blackish  hue,  the  individual 
vessels  being  concealed  from  view  by  infiltration  of  blood 
beneath  the  peritoneum. 

In  reference  to  these  hyperhemic  states  of  the  intestine, 
the  surgeon  has  to  determine,  as  far  as  he  is  able,  whether 
the  intestine  be  still  living,  or,  in  other  words,  whether  its 
vessels  are  capable  of  transmitting  blood.  This  question 
he  endeavours  to  determine  in  the  following  manner.  He 
waits  for  a  few  moments  after  the  parts  are  liberated  from 
stricture,  and  observes  whether  the  discoloration  becomes 
less  intense ;  or  he  presses  the  blood  out  of  the  distended 
veins,  and  sees  whether  they  become  rapidly  refilled.  If 
no  evidence  of  the  circulation  existing  is  thus  obtained, 
the  intestine  may  be  covered  with  the  integuments,  or  with 
a  warm  moist  sponge ;  and  after  the  lapse  of  a  little  time, 
when  it  is  again  examined,  perhaps  a  slight  diminution 
of  the  intensity  of  the  discoloration  may  be  detected. 
Should  these  means  fail,  the  surface  of  the  intestine  may 
be  slightly  scarified  by  the  point  of  a  lancet,  when  a  slight 
oozing  of  blood  will  perhaps  be    observed.     It  is  scarcely 

K 


130  ABDOMINAL   HERNIA. 

necessary  to  allude  to  the  extreme  care  and  delicacy  which 
are  requisite  in  making  this  experiment.  If,  from  any  of 
these  expedients,  evidence  can  be  obtained  that  the  vessels 
of  the  intestine,  throughout  the  whole  extent  of  the  pro- 
truded portion,  are  still  capable  of  transmitting  blood,  however 
deep  the  degree  of  discoloration  may  be,  such  portion  of  in- 
testine may  be  returned  within  the  abdomen.  Sir  B.  Brodie,9'^ 
having  failed  to  obtain  proof  of  vitality  from  the  usual 
modes  of  observation,  scarified  the  surface  of  the  intestine, 
and,  having  observed  blood  flow  from  the  divided  vessels, 
replaced  it.  The  result  of  the  case  was  fortunate.*  Before 
returning  the  intestine,  it  must  be  subjected  to  gentle 
pressure,  in  order  that  it  may  be  emptied  of  its  contents ; 
and,  when  the  bulk  of  the  protrusion  has  thus  been  dimi- 
nished, the  intestine  may  be  carefully  pushed  in  successive 
portions  into  the  abdomen,  until  the  whole  of  it  is  replaced. 
The  surgeon  should  afterwards  pass  his  finger  fairly  within 
the  abdomen,  to  determine  that  no  portion  of  intestine 
is  engaged  within  the  sac,  as  well  as  to  determine  that, 
in  returning  the  protruded  knuckle  of  intestine,  it  had 
not  been  invaginated  within  a  neighbouring  portion  of  the 
intestinal  canal. 

2.  Treatment  of  the  intestine  when  gangrenous. — When 
the  intestine  exhibits  the  deeper  shades  of  discoloration, 
and  no  evidence  can  be  obtained  that  its  blood-vessels  are 
still  capable  of  transmitting  blood,  although  the  unequi- 
vocal marks  of  gangrene  be  not  established,  it  must  be 
treated  as  if  it  were  undoubtedly  gangrenous.     When  gan- 

*  Ricliter  states,  that,  whatever  be  the  degree  of  inflammation  of  the 
intestine,  and  however  it  may  be  altered  m  colour,  provided  it  retain  its 
natural  consistency  and  lustre,  it  ought  to  be  replaced. — Traite  des  Her- 
nies,  2e  6dit.  p.  216.  Scarpa  says  that  a  portion  of  intestine  of  a  livid 
and  even  black  colour  is  not  necessarily  gangrenous.  Mr.  Lawrence  enter- 
tains no  doubt  of  the  propriety  of  returning  into  the  abdomen  deeply  dis- 
coloured intestine  of  a  deep  chocolate  brown,  dark  livid  and  nearly  black 
tint. — Treatise  on  Ruptures,  5th  edition,  p.  296. 
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grene  is  fully  established,  the  dead  portions  of  intestine 
present  considerable  diversity  in  their  colour.  If  the  gan- 
grene have  resulted  from  simple  congestion  or  from  mecha- 
nical obstruction  of  the  vessels,  the  part  exhibits  an  uniform 
purple  or  black  colour ;  its  lustre  is  diminished,  its  serous 
membrane  may  easily  be  detached,  and  its  coats  are  soft 
and  lacerable.  When  the  gangrene  has  resulted  more  im- 
mediately from  inflammation  than  from  a  mechanical  arrest 
of  the  circulation,  it  is  usually  lunited  to  distinct  spots 
or  patches,  which  are  of  an  ash-grey  or  greenish  tint,  devoid 
of  lustre,  soft,  and  lacerable.  The  gangrenous  parts  may 
be  found  more  or  less  completely  detached  by  ulceration,  and 
the  bowel  perforated. 

When  the  gangrene  is  general  or  even  extensive,  an  inci- 
sion must  be  made  throughout  the  whole  length  of  the  gan- 
grenous portion  of  intestine,  which  must  be  left  in  the  sac  to 
be  detached  by  the  sloughing  process.  The  opening  thus 
made  generally  allows  of  the  free  evacuation  of  the  contents 
of  the  upper  portion  of  the  alimentary  canal,  vdthout  division 
of  the  stricture.  If,  however,  the  stricture  should  still  afibrd 
a  material  obstacle  to  the  discharge  of  the  intestinal  contents, 
a  director  must  be  passed  beneath  it,  and  its  division  efiected 
with  as  little  disturbance  as  possible  of  the  neighbouring 
adhesions. 

The  wound  must  afterwards  be  left  open,  to  facilitate  the 
free  discharge  of  matters,  and  simply  dressed  with  wet  linen 
frequently  renewed. 

The  process  by  which  the  natural  passage  of  the  faeces  is 
sometimes  spontaneously  restored,  and  the  fistulous  opening 
closed,  will  be  described  in  the  following  chapter  on  Intesti- 
nal Fistula. 

Louis^^  maintained  that  the  division  of  the  stricture  was 
not  necessary  for  the  evacuation  of  the  intestinal  canal,  after 
a  free  incision  had  been  made  into  the  gangrenous  portion 
of  intestine:  and  Mr.  Travers^^  has  strongly  objected  to  the 
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division  of  the  stricture  under  these  circumstances,  on  the 
ground  of  its  disturbing  the  adhesions,  and  being  unnecessary 
for  the  evacuation  of  the  bowel ;  nevertheless,  he  admits  that 
this  rule  of  treatment  may  have  exceptions.  "  If,"  says  Mr. 
Travers,  "  the  stricture  should  still  be  sufficient  to  retain  the 
matters,  which  will  seldom  be  the  case,  a  moderate  dilatation 
of  it  will  be  required."  Mr.  Lawrence,  coinciding  with  Mr. 
Travers  in  opinion  that  the  division  of  the  stricture  is  gene- 
rally unnecessary,  states,  that  if  the  stricture  be  so  narrow  as 
to  interfere  with  the  discharge,  an  incision  must  be  made  to 
aiford  the  requisite  room.  To  ascertain  this  point,  as  well  as 
to  discover  whether  there  be  any  interior  constriction,  Mr. 
Lawrence  recommends  that  the  end  of  the  little  finger,  or  a 
female  catheter,  be  cautiously  introduced  into  the  bowel. ^°° 
Arnaud^"^  and  Dupuytren^°^  divided  the  stricture  when  the 
fasces  did  not  freely  escape.  The  general  practice  of  Sir  A. 
Cooper  was  to  divide  the  stricture.  Mr.  Key  ^"^  is  of  opinion 
that  the  danger  of  disturbing  the  adhesions  has  been  exag- 
gerated, and  states  that  a  director  may  be  passed  between  the 
intestine  and  the  stricture  without  materially  disturbing  the 
adhesions. 

The  practice  of  excising  the  gangrenous  parts,  and  at- 
tempting to  unite  the  divided  extremities  of  the  intestine  by 
suture,  as  recommended  by  Brasdor  and  others,  is  now  uni- 
versally abandoned. 

It  was  formerly  the  practice  to  retain  the  gangrenous  in- 
testine by  a  ligature  through  the  mesentery,  to  prevent  the 
divided  portion  of  intestine  being  retracted  within  the  abdo- 
men, and  the  consequent  effusion  of  faeces  into  the  perito- 
neum; but  Desault^°*  and  Scarpa^"^  have  shewn  that  the  adhe- 
sions which  precede  and  accompany  the  gangrenous  condition 
of  the  intestine  effectually  retain  it  in  its  position,  and  render 
the  ligature  unnecessary.  Mr.  Travers  has  strongly  express- 
ed his  opinion  on  this  subject.  He  states  that,  "  uniformly  and 
without  exception,  the  peritoneal  tunic  of  the  gut  adheres  to 
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the  peritoneum  of  the  parietes  at  its  margin;"  and  again, 
*'  that  the  strangulated  part  is  always  fixed  by  adhesion  when 
it  quits  the  belly,  and  that  this  adhesion  creates  much  of  the 
impediment  commonly  experienced  to  the  return  of  the  gut 
in  the  operation."  Not  only  is  the  ligature  unnecessary,  but 
it  is  shewn  by  Scarpa  to  be  also  injurious,  by  counteracting  to 
a  certain  extent  the  subsequent  process  of  spontaneous  cure. 
(See  chapter  on  Intestinal  Fistula.) 

When  the  gangrene  is  partial,  being  limited  to  one  or 
more  circumscribed  spots,  leaving  the  intermediate  portion  of 
intestine  comparatively  healthy,  the  stricture  should  be  di- 
vided and  the  intestine  replaced,  vmless  the  separation  or 
decomposition  of  the  gangrenous  patches  be  so  far  advanced 
that  perforation  may  be  immediately  expected.  In  the  latter 
case  it  is  better  to  treat  the  part  as  if  it  were  actually 
perforated.  If  the  patches  are  so  numerous  or  extensive  as 
to  give  to  the  protruded  part  a  general  gangrenous  character, 
it  should  be  treated  as  if  the  whole  of  it  were  gangrenous  ; 
namely,  by  freely  opening  the  intestine  and  leaving  it  in  the 
sac,  with  or  without  division  of  the  stricture,  as  circumstances 
require. 

When  a  portion  of  intestine  affected  with  one  or  more 
patches  of  gangrene  is  returned  into  the  abdomen,  as  recom- 
mended above,  the  adhesive  process  preceding  the  separation 
of  the  slough  prevents  the  effusion  of  fgeces.  This  fact  has 
been  established  by  the  researches  of  Desault,  Scarpa,  and 
Travers.  The  slough,  when  detached,  either  falls  into  the 
intestinal  canal,  and  the  breach  produced  by  its  separation  is 
repaired  by  a  contiguous  portion  of  serous  membrane,  or, 
from  the  opening  in  the  intestine  being  in  close  proximity  to 
the  external  wound,  its  detachment  is  followed  by  fecal  dis- 
charge, which  in  most  cases  soon  spontaneously  ceases. 

3.  Treatment  of  the  intestine  when  perforated. — When  the 
intestine  is  perforated  by  a  single  aperture  only,  and  is  in 
other  respects  tolerably  healthy,  the  aperture  may  be  closed, 
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as  recommended  by  Sir  Astley  Cooper/*'^  by  a  fine  silk  liga- 
ture, with  both  its  ends  cut  close  to  the  knot,  and  the 
intestine  replaced  within  the  abdomen.  If  the  aperture  be 
large,  the  treatment  by  ligature  is  inadmissible,  on  account  of 
the  obstruction  it  might  occasion  from  reducing  the  capacity 
of  the  bowel.  In  this  case  a  free  incision  must  be  made 
through,  and  sometimes  beyond,  the  gangrenous  part,  which 
must  be  allowed  to  remain  in  the  sac  ;  and,  if  necessary  for 
the  evacuation  of  the  bowels,  the  stricture  must  be  divided. 

When  the  protruded  portion  of  intestine  is  of  large  size, 
and  in  a  suitable  condition  for  being  returned,  with  the 
exception  of  the  gangrenous  or  perforated  spot  which  re- 
quires incision,  the  more  healthy  part  of  the  protrusion  may 
be  replaced,  whilst  the  gangrenous  portion  must  be  opened, 
and  retained  in  the  sac  by  a  temporary  hgature  through  the 
mesentery.  The  use  of  the  ligature  is  in  this  instance 
recommended,  on  account  of  the  disturbance  of  the  adhesions 
being  necessarily  too  extensive  to  allow  of  the  partial  replace- 
ment of  the  protrusion.  The  ligature  may  be  removed  in 
four  or  six  hours. 

Velpeau,^"'''  confiding  in  the  extent  of  the  adhesive  process 
and  the  pressure  of  the  abdominal  muscles  in  preventing 
fecal  effusion,  in  two  instances  returned  the  bowel,  although 
it  was  perforated  by  ulceration.  Both  cases  terminated  fa- 
vourably. Mr.  Long  is  reported  by  Mr.  Lawrence  to  have 
returned  a  portion  of  intestine,  in  which  there  was  a  perfora- 
tion resembling  a  small  pin-hole.  In  a  few  days  the  whole 
of  the  contents  of  the  bowels  were  discharged  from  the 
wound ;  in  three  weeks  the  patient  began  to  have  fecal 
evacuations  by  the  natural  passage,  and  in  a  short  time  the 
wound  cicatrized. 

Notwithstanding  the  success  which  may  occasionally  attend 
this  mode  of  treatment,  the  replacement  of  a  perforated 
portion  of  bowel  cannot  be  regarded  as  free  from  risk.  By 
the  act  of  replacement  the  adhesions  are  disturbed  to  a  con- 
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siderable  extent,  and  the  pressure  requisite  for  the  return  of 
the  bowel  may  force  some  of  its  contents  into  the  peritoneal 
bag.  It  is  then  on  the  whole  more  prudent  not  to  return  a 
perforated  portion  of  bowel,  unless  the  aperture  be  so  small 
that  it  admits  of  being  closed  by  the  ligature  without  ma- 
terially diminishing  the  capacity  of  the  bowel. 

4.  Treatment  of  the  intestine  when  it  exhibits  an  indenta- 
tion from  the  stricture. — If  the  coats  of  the  intestine  are  not 
seriously  injured,  but  its  capacity  is  diminished  from  pucker- 
ing of  the  mucous  membrane,  it  must  be  returned  into  the 
abdomen,  "  the  diameter  having  been  first  restored  by  care- 
fully extending  the  constricted  portion."  ^°^  Even  when  the 
intestine  is  thinned  at  the  part  constricted,  m  consequence  of 
ulceration  of  the  inner  coats,  it  may  be  returned  after  di- 
vision of  the  stricture,  provided  the  process  of  ulceration  has 
not  advanced  so  far  as  to  expose  the  part  to  the  risk  of 
perforation  in  the  act  of  replacing  it.  Dupuytren^°9  returned 
a  portion  of  intestine  so  thin  from  the  pressure  of  the  stric- 
ture, that  it  appeared  to  be  reduced  to  its  peritoneal  coat ; 
and  yet  the  patient  recovered.  He  operated  successfully  in 
the  same  manner  in  another  case,  in  which  the  inner  and 
middle  coats  of  the  bowel  were  destroyed  to  the  extent  of 
three  or  four  lines. 

If  the  intestine  be  actually  perforated  at  the  site  of  stric- 
ture, or  so  thin  that  laceration  may  be  expected  to  occur 
from  the  pressure  requisite  for  its  return,  it  should  be 
opened  to  a  sufficient  extent  to  allow  of  the  free  evacuation 
from  time  to  time  of  the  contents  of  the  alimentary  canal, 
and  allowed  to  remain  in  the  sac.  If  only  one  extremity  of 
a  large  coil  is  perforated,  the  other  may  be  replaced;  and  it 
will  then  be  prudent  to  retain  the  opened  portion  in  the  sac 
by  a  temporary  ligature  through  the  mesentery. 

5.  Treatment  of  the  intestine  when  adherent. — Adhesions  of 
the  intestine  require  great  modifications  of  treatment,  ac- 
cording to  their  situation  and  character. 
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Recent  adhesions  of  the  intestine  to  the  sac  or  omentum 
may  be  destroyed  by  the  finger,  or  handle  of  the  scalpel,  pro- 
vided the  intestine  be  not  in  a  gangrenous  state ;  in  which 
case  it  must  be  treated  in  the  manner  already  described.  If 
the  two  sides  of  a  coil  of  intestine  are  united  to  each  other  by 
a  layer  of  plastic  matter,  this  adhesion  ought  in  the  same  way 
to  be  destroyed;  as,  from  the  neglect  of  this  precaution,  the 
intestine  has  been  held  in  such  an  angular  form  after  its  return 
into  the  abdomen,  as  to  occasion  obstruction  to  the  passage  of 
the  faeces,  speedily  followed  by  death.  Recent  adhesions  of 
the  intestine  to  the  mouth  of  the  sac  are  generally  destroyed 
by  the  act  of  drawing  down  the  intestine  after  the  stricture  has 
been  divided,  or  during  the  replacement  of  the  protruded 
viscus.  After  the  intestine  is  returned,  the  finger  should  be 
passed  through  the  ring  into  the  abdomen,  to  ascertain  that 
no  part  of  the  late  protrusion  is  injuriously  confined  by  plastic 
matter. 

Old  organized  adhesions  uniting  the  intestine  to  the  body 
of  the  sac,  when  of  moderate  extent,  must  be  cautiously 
divided  by  the  knife,  unless  they  unite  the  parts  closely  to 
each  other ;  in  which  case  portions  of  the  sac  must  be  dis- 
sected out,  and  returned  with  the  intestine. 

When  the  adhesions  are  of  great  extent,  and  cannot  be 
overcome  without  tedious  or  dangerous  dissection,  their  divi- 
sion is  improper.  The  stricture  should  be  divided,  and  the 
intestine  allowed  to  remain  in  the  sac.  This  practice,  adopted 
by  Petit  and  strongly  inculcated  by  Scarpa,  should  be  pre- 
ferred to  the  more  hazardous  treatment  practised  by  Ar- 
naud."*^  This  celebrated  surgeon,  in  a  case  of  adherent  entero- 
epiplocele,  was  engaged  an  hour  and  a  quarter  in  destroying 
the  adhesions.  It  has,  moreover,  been  observed  in  several 
cases  of  adherent  intestine,  treated  by  the  simple  division  of 
the  stricture,  that  after  a  time  both  the  intestine  and  sac  have 
spontaneously  retired  within  the  abdomen.  Richter^^^  and 
Scarpa   have   recorded   cases    exemplifying    this   remarkable 
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process  of  restoration,  and  more  recently  a  similar  case  has 
been  recorded  by  Mr.  Lizars.^^^ 

Slight  adhesions  of  the  intestine  to  the  neck  of  the  sac  may 
be  divided  by  the  knife,  after  the  part  has  been  brought  into 
view  by  drawing  down  the  sac,  and  extending  the  incision  of 
the  integuments  upwards.  Even  when  the  adhesions  were  ex- 
tensive, Sir  Astley  Cooper^^^  was  in  the  habit  of  detaching 
them,  but  he  admits  that  the  proceeding  was  one  of  great 
difficulty.  In  such  cases  a  less  experienced  operator  would 
act  more  prudently  by  simply  dividing  the  stricture,  and  al- 
lowing the  adhesions  to  remain. 

In  some  rare  instances,  not  only  is  the  stricture  formed  by 
the  neck  of  the  sac,  but  the  intestine  is  firmly  adherent  to  the 
whole  circumference  of  the  neck  of  the  sac,  so  that  it  is  impos- 
sible to  insinuate  a  director  or  probe  between  them.  Under 
these  circumstances,  Arnaud  adopted  in  two  cases  the  bold 
practice  of  making  a  free  incision  into  the  protruded  intestine, 
and  dividing  the  stricture  from  within.'^"*  In  the  first  case 
the  patient  recovered,  and  the  fecal  fistula  was  closed  on  the 
fortieth  day :  in  the  second  case  the  relief  was  complete, 
and  the  fistula  was  closed  on  the  twenty-fifth  day;  after 
which  the  faeces  took  their  natural  course  for  a  few  days, 
when  an  ignorant  person,  with  the  design  of  reopening  the 
intestine,  having  introduced  a  probe,  perforated  the  bowel, 
and  destroyed  the  life  of  the  patient. 

Although  the  intestine  may  not  be  adherent  to  the  sac,  it 
sometimes  cannot  be  replaced,  in  consequence  of  bands  of  ad- 
hesion within  the  abdomen.  These  bands  should  be  cautiously 
divided  by  probe-pointed  scissors  conducted  along  the  finger. 
Arnaud^^^  having  divided  the  stricture,  and  detached  several 
plastic  adhesions,  was  unable  to  replace  the  intestine  :  on 
searching  with  his  finger,  he  found,  about  the  depth  of  four 
finger-breadths  within  the  abdomen,  a  bridle,  three  inches  long, 
of  a  hard  and  solid  consistence,  which  retained  the  intestine. 
He  conveyed  the  scissors  on  his  finger  to  the  resisting  band, 
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and  cut  it  with  great  ease.  The  intestine  afterwards  entered 
almost  of  its  own  accord. 

The  natural  filamentous  adhesions,  which  sometimes  retain 
the  protruded  caecum  or  sigmoid  flexure  of  the  colon,  must  be 
allowed  to  remain  undisturbed  during  the  operation,  the  stric- 
ture having  been  divided  ;  and,  if  the  viscus  have  not  descended 
very  far,  it  may  in  some  instances  be  subsequently  replaced, 
by  the  gradually  operating  influence  of  recumbency  and  gentle 
pressure  by  a  truss  vdth  a  hollow  pad. 

e.  Examination  and  treatment  of  protruded  omentum. — 
After  the  stricture  has  been  divided,  the  omentum,  if  any  be 
contained  in  the  sac,  should  be  gently  drawn  down  to  ascertain 
that  it  is  perfectly  liberated  from  constriction. 

The  surgeon  must  now  carefully  ascertain  that  no  portion 
of  intestine  is  concealed  by  the  omentum.  For  this  purpose 
he  gently  unfolds  it,  and  passes  the  finger  by  its  side  into  the 
abdomen.  Without  great  care,  a  small  knuckle  of  intestine 
might  be  so  concealed  as  to  escape  detection.  I  lately  assisted 
Mr.  Smith  at  the  Leeds  Infirmary  in  an  operation  which  ex- 
emplifies the  force  of  this  observation.  On  opening  the  sac, 
a  portion  of  omentum  was  found  adherent  throughout  to  its 
neck;  and,  on  drawing  down  the  omentum,  the  continuous  line 
of  adhesion  of  this  substance  to  the  whole  circumference  of  the 
neck  of  the  sac  was  distinctly  visible.  By  further  examination 
of  the  omentum  it  was  found  to  be  coiled  into  a  long  tube,  at 
the  upper  part  of  which  Mr.  Smith  felt  a  small  knuckle  of  in- 
testine completely  embraced  by  the  omentum.  The  operator's 
attention  should  next  be  directed  to  the  quantity  and  condi- 
tion of  the  omentum.  If  the  omentum  be  small  in  quantity 
and  perfectly  healthy,  it  may  be  returned  into  the  abdomen ; 
but  if  a  large  portion  of  this  structure  be  protruded,  although 
it  may  be  perfectly  healthy,  it  is  better  to  remove  it  by  exci- 
sion, than  to  replace  it  within  the  abdomen.  The  favourable 
result  which  attends  the  removal  of  the  omentum,  when  the 
precautions  to  be  noticed  below  are  observed,  renders  this 
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proceeding  one  of  comparative  safety ;  whereas  the  exposure 
of  a  large  mass  of  omentum  to  the  atmosphere,  and  the 
mechanical  injury  which  it  sustains  during  the  strangulation, 
and  in  the  act  of  replacement,  are  frequently  followed  by  in- 
flammation of  the  replaced  part,  which,  from  possessing  only 
a  low  degree  of  vitaKty,  soon  becomes  gangrenous.  On  these 
grounds  it  is  better,  when  the  protruded  portion  of  omentum 
is  large,  to  remove  it  by  excision,  than  to  run  the  risk  of  its 
becoming  inflamed  and  gangrenous  within  the  abdomen. 

Various  other  conditions  of  the  omentum  render  it  unfit 
to  be  returned.  If  it  be  inflamed,  or  gangrenous,  or  materi- 
ally altered  in  structure,  its  removal  is  necessary,  as  the 
death  of  the  patient  has  frequently  resulted  from  returning 
a  portion  of  omentum  in  these  conditions.  The  same  evi- 
dence of  vitahty,  viz.  veins  quickly  refilling  after  being 
emptied  by  pressure,  which  would  justify  the  surgeon  in 
returning  a  portion  of  intestine,  ought  not  to  be  considered 
sufficient  in  the  case  of  the  omentum.  From  the  great 
difference  of  vascularity  of  the  two  parts,  or  from  the  com- 
paratively low  degree  of  vitality  of  the  omentum,  there  is  no 
parallel ;  for  the  inflamed  intestine,  when  released  from  stric- 
ture and  placed  within  the  abdomen,  generally  recovers  its 
healthy  state ;  whereas  the  inflamed  omentum  as  generally 
dies,  and,  acting  as  a  foreign  body,  excites  fatal  peritonitis. 
Omentum  which  has  suffered  from  contusion  or  laceration 
during  the  injudicious  use  of  the  taxis,  should  be  removed, 
since  it  is  liable  to  become  inflamed,  and  in  this  state  may 
excite  distressing  and  even  fatal  inflammation  within  the 
abdomen. 

Mode  of  removal  of  diseased  omentum.  —  Careful  exami- 
nation having  been  made  to  determine  that  no  portion  of  in- 
testine is  concealed  within  that  part  of  the  omentum  to  be 
removed,  an  assistant  should  lay  hold  of  the  upper  portion  of 
it  with  his  fingers  and  thumb,  or  retain  it  by  a  temporary 
ligature,  as  the  spermatic  cord  is  held  durmg    excision    of 
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the  testicle,  to  prevent  the  sudden  retraction  of  the  di- 
vided end  of  omentum  within  the  abdomen.  By  neglect  of 
this  precaution  I  have  more  than  once  seen  very  troublesome 
hemorrhage.  The  risk  of  sudden  retraction  being  thus 
guarded  against,  the  portion  of  omentum  is  removed  by  the 
knife  or  scissors ;  after  which  each  bleeding  vessel  is  secured 
by  a  fine  ligature,  one  of  the  ends  being  cut  close  to  the  knot, 
whilst  the  other  is  allowed  to  pass  out  of  the  wound.  When 
all  the  vessels  are  secured,  the  divided  extremity  must  be 
pushed  fairly  within  the  abdomen,  and  not  allowed  to  remain 
as  a  plug  at  the  mouth  of  the  sac,  with  the  view  of  prevent- 
ing a  future  hernial  descent,  as  has  been  sometimes  recom- 
mended ;  for  a  plug  of  omentum  is  a  very  ineifectual  barrier 
to  the  future  descent  of  intestine,  and  the  omentum  remain- 
ing firmly  adherent  to  the  vicinity  of  the  ring  perpetuates 
the  distressing  dragging  sensations  at  the  stomach,  which 
might  perhaps  have  been  obviated  by  placing  it  more  com- 
pletely within  the  abdomen. 

Various  modes  of  treatment  have  from  time  to  time  been 
adopted  in  reference  to  the  omentum  when  deemed  unfit  to 
be  returned  into  the  abdomen. 

When  in  a  state  of  mortification,  it  has  been  allowed  to  re- 
main in  the  wound,  to  be  detached  by  sloughing.  Cases 
thus  treated  have  generally  been  favourable  in  their  result, 
so  far  as  life  was  concerned ;  but  the  process  of  separation  has 
sometimes  been  attended  with  severe  constitutional  irritation, 
and  a  tedious  granulating  sore  has  generally  followed.  In 
some  instances  a  portion  only  of  the  protruded  omentum  was 
cast  off* ;  whilst  the  remainder,  having  retained  its  vitality, 
contracted  adhesions  to  the  sac,  and  entailed  upon  the  patient 
the  evils  of  an  irreducible  epiplocele. 

Omentum,  retaining  its  vitality,  but  considered  unfit  to  be 
returned  on  account  of  its  large  size  or  alteration  in  struc- 
ture, has  been  allowed  to  remain  in  the  sac  after  the  stricture 
was  divided,  the  integuments  being  united  over  it.     Where 
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this  mode  of  treatment  has  been  adopted,  the  omentum  has 
been  occasionally  found  to  have  spontaneously  returned  into 
the  abdomen  at  a  subsequent  period.^'^  But  such  a  result  is 
the  exception,  not  the  rule;  and  in  most  instances  the  patient 
remains  the  subject  of  adherent  omental  hernia,  which  is  per- 
petually liable  to  strangulation,  admits  of  very  little  relief 
from  trusses,  and  favours  the  future  descent  of  a  portion  of 
intestine. 

Arnaud"''^  frequently  employed  the  ligature  for  the  re- 
moval of  gangrenous  or  diseased  omentum,  and  states  that 
he  never  knew  the  practice  followed  by  a  fatal  result.  The 
symptoms,  however,  which  were  produced  by  the  ligatiu"e 
were  frequently  so  severe  as  to  induce  him  to  remove  it. 
Pott  "^  relates  several  fatal  cases  in  which  ligature  of  the 
omentum  was  practised;  and  in  the  practice  of  other  sur- 
geons "9  this  mode  of  treatment  has  proved  so  frequently 
fatal  that  it  is  now  universally  abandoned. 

Simple  excision  of  the  omentum  without  ligature  of  its 
vessels  was  advocated  and  practised  by  Caque,  Sharp,  and 
Pott,  but  the  hemorrhage  which  occasionally  attends  this 
proceeding  renders  it  unsafe.  ^'^° 

The  mode  of  treatment  which  combines  such  a  degree  of 
efficiency  and  safety  as  to  render  it  worthy  of  general  adop- 
tion, is  the  excision  of  the  omentum  and  ligature  of  its 
vessels.  In  reference  to  this  practice  Sir  Astley  Cooper 
states,  that,  as  far  as  he  has  seen,  "  it  is  unattended  with, 
danger."  ^^^  Mr.  Lawrence  speaks  in  the  same  confident 
tone  of  its  safety.  My  own  experience  is  in  perfect  ac- 
cordance with  theirs.  Indeed,  those  cases  in  which  I  have 
either  practised,  or  witnessed  the  excision  of  large  portions 
of  omentum,  the  vessels  having  been  secured  by  ligature, 
have  been  amongst  the  most  fortunate  of  the  operations 
for  strangulated  hernia  which  have  come  under  my  notice  ; 
for  the  omentum  had  to  a  certain  degree  protected  the 
intestine  from  the  pressure  of    the    stricture,     and   the    re- 
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moval  of  the  omentum  had  not  in  any  case  been  followed 
by  evil  consequences. 

When  the  omentum  is  adherent,  but  otherwise  fit  to  be 
returned  into  the  abdomen^  the  adhesion  may  be  freely 
destroyed  with  the  knife. 

Appendices  epiploiccs,  when  inflamed  or  of  a  dark  venous 
colour,  or  indurated,  should  be  also  removed  by  the  knife. 

K.  Accidents  of  the  operation. — 1.  Wounds  of  intestine. — The 
intestine  has  been  wounded  in  the  operation  for  strangulated 
hernia  during  the  incautious  division  of  the  sac,  and  more  fre- 
quently during  the  incision  of  the  stricture.  In  such  cases 
the  edges  of  the  wound,  provided  it  be  small,  may  be  pinched 
up  with  the  forceps,  and  closed  by  a  fine  ligature  tied  mode- 
rately tight.  The  ends  of  the  string  should  then  be  cut  close 
to  the  knot,  when  the  intestine  may  be  returned  into  the 
abdomen.  A  wound  more  extensive,  which  cannot  be  closed 
by  a  single  ligature  without  the  cavity  of  the  intestine  being 
so  much  encroached  upon  as  to  incur  the  risk  of  mechanical 
obstruction,  may  be  united  by  two  or  more  points  of  inter- 
rupted suture  ;  the  strings  being  cut  close  to  the  knots,  and 
the  intestine  afterwards  replaced.  The  points  of  suture 
should  be  sufiiciently  numerous  to  secure  perfect  contact  of 
the  edges  of  the  wound,  so  as  to  prevent  the  possibility  of 
fecal  discharge  into  the  cavity  of  the  peritoneum. 

When  a  wound  of  the  intestine  has  thus  been  closed  by 
ligature  or  by  suture,  the  part  becomes  united  by  organizable 
lymph  to  some  neighbouring  portion  of  peritoneum ;  and  the 
strings,  subsequently  detached  by  ulceration,  fall  into  the 
cavity  of  the  bowel,  and  are  cast  off*  with  the  faeces.  Small 
wounds  have  been  successfully  treated  by  single  ligature  by 
Sir  A.  Cooper  and  Mr.  Lawrence  ;  ^^^  more  extensive  woimds 
have  terminated  favourably,  both  when  treated  by  the  unin- 
terrupted or  Glover's  suture,  and  by  the  interrupted.  The 
investigations  of  Mr.  TraverSj^^s  g^j^jj  ^j^g  recorded  cases  ^^*  in 
which  the  Glover's  suture  has  been  employed,  amply  justify 
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the  surgeon  in  its  adoption ;  but  a  preference  may  be  given 
to  the  interrupted  suture,  from  the  greater  facility  with 
which  the  strings  may  be  disengaged  by  ulceration,  and  con- 
sequently from  there  being  less  risk  of  the  newly  deposited 
or  recently  organized  plastic  matter  becoming  absorbed. 

2.  Wounds  of  blood-vessels. — In  the  operation  for  strangu- 
lated hernia  blood-vessels  of  importance  have  occasionally 
been  wounded.  Such  accidents  have  never  been  frequent ; 
and  in  the  present  day,  when  the  anatomy  of  inguinal  hernia  is 
so  much  better  known  than  formerly,  they  are  extremely  rare. 

The  epigastric  artery  has  been  wounded  in  obhque  inguinal 
hernia  ^^^  by  the  incision  of  the  stricture  being  directed 
towards  the  median  line  ;  and  in  direct  inguinal  hernia,^^^ 
when  the  stricture  has  been  divided  towards  the  ihum.  Pro- 
fessor Benedict  of  Breslau  divided  the  epigastric  artery 
which  ran  across  the  neck  of  the  sac  in  a  case  of  femoral 
hernia. '2'^  The  cremasteric  branch  of  the  epigastric  artery 
has  been  divided  in  the  operation  for  bubonocele.  The 
obturator  is  endangered  in  femoral  hernia  when  it  arises  from 
the  epigastric  or  external  iliac,  and  pursues  its  course  along 
the  upper  and  pubic  borders  of  the  femoral  ring.  Sir 
Astley  Cooper  ^^^  has  related  a  case  in  which  there  is  reason 
to  believe  that  the  femoral  vein  was  wounded  by  a  surgeon 
who  divided  the  stricture  towards  the  ilium  in  a  case  of 
femoral  hernia,  which  had  been  mistaken  for  inguinal.  Copi- 
ous venous  hemorrhage  occurred,  which  delayed  the  operation 
fifteen  minutes,  and  was  stopped  with  difficulty. 

When  a  vessel  of  importance  is  wounded  in  this  operation, 
the  occurrence  of  the  accident  is  generally  announced  by  a 
profuse  gush  of  blood.  Occasionally  there  is  no  external 
hemorrhage,  but  the  blood  is  effused  internally  to  such  an 
extent  as  to  produce  death.^^s  On  the  other  hand,  the  epigas- 
tric artery  has  been  wounded,  or  completely  divided,  without 
the  occurrence  of  hemorrhage ;  and  in  several  cases  the  bleed- 
ing has  ceased  spontaneously  on  the  occiurence  of  fainting. 
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If,  from  a  copious  flow  of  arterial  blood,  the  surgeon 
has  reason  to  believe  that  an  artery  of  considerable  size 
has  been  wounded  during  the  incision  of  the  stricture,  he 
should  endeavour  to  expose  the  bleeding  vessel  and  secure 
it  by  ligature.  He  may,  sometimes,  succeed  in  bringing 
the  vessel  into  view  by  drawing  down  the  sac,  and  by  evert- 
ing the  edges  of  the  wound.  In  the  case  of  femoral  hernia, 
already  noticed,  in  which  the  epigastric  artery  was  wounded. 
Professor  Benedict  immediately  secured  the  bleeding  vessel. 
Sir  Astley  Cooper^^^  has  recorded  a  case  in  which  Dr.  Mackay 
was  the  operator :  blood  flowed  profusely  after  the  stricture 
at  the  internal  ring  had  been  divided  upwards  ;  Dr.  Mackay 
introduced  his  fingers  into  the  wound,  and  felt  the  two  ends 
of  the  bleeding  vessel  pulsating  strongly.  By  relaxing  the 
abdominal  muscles,  and  turning  aside  the  edges  of  the  wound, 
he  was  enabled  to  secure  both  ends  of  the  vessel  by  ligature. 

If  the  vessel  should  not  be  easily  accessible,  compression 
may  be  employed ;  which,  in  some  instances,  has  been  effec- 
tual in  suppressing  copious  hemorrhage. 

In  all  cases  where  there  has  been  a  profuse  gush  of  blood, 
and  the  hemorrhage  has  ceased  to  appear  externally,  although 
no  ligature  has  been  applied,  the  case  should  be  very  closely 
watched,  lest  the  hemorrhage  should  be  continuing  inter- 
nally. If,  from  the  tension  of  the  abdomen,  the  character 
of  the  pulse,  and  the  blanched  aspect  of  the  patient,  there 
is  reason  to  suspect  internal  hemorrhage,  or  the  bleeding- 
should  manifest  itself  externally  in  an  obstinate  manner, 
a  bold  and  decisive  attempt  to  secure  the  vessel  must  no 
longer  be  delayed.  To  accomplish  this  object,  the  surgeon 
may  introduce  the  left  fore-finger  into  the  abdomen,  and, 
having  guided  a  probe-pointed  bistoury  along  it,  he  may 
cut  the  abdominal  wall  throughout  its  whole  thickness,  to 
such  an  extent  as  will  allow  him  partially  to  evert  the  edges 
of  the  wound,  so  as  to  obtain  a  view  of  the  bleeding  vessel. 
If  the  case  be  femoral  hernia  in  the  male,  an  incision  should 
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be   made   over  the   spermatic   cord,  which  may  be  elevated 
previously  to  the  incision  of  the  abdominal  wall. 

>j.  Treatment  subsequent  to  the  operation. — Great  mischief 
is  frequently  inflicted  after  the  operation  for  hernia  by  the 
injudicious  use  of  purgatives,  from  an  undue  anxiety  on  the 
part  of  the  surgeon  to  secure  the  evacuation  of  the  bowels. 
It  should  be  remembered,  that,  if  the  bowels  do  not  soon 
act  after  they  are  released  from  constriction,  the  constipa- 
tion is  usually  owing  to  an  inflamed  state  of  the  part  which 
had  been  protruded,  or  of  the  portion  of  intestine  imme- 
diately above  it. 

As  a  general  rule,  it  is  well  to  avoid  all  medical  treatment 
for  several  hours  after  the  operation.  In  many  instances,  the 
bowels  soon  act  spontaneously  after  the  stricture  is  removed  ; 
and  it  is  better  to  allow  them  the  opportunity  of  so  doing, 
without  provoking  irritation,  in  their  highly  sensitive  state, 
by  the  early  administration  of  purgatives. 

Many  cases  however  occur,  which  should  form  an  exception 
to  this  rule  of  avoiding  all  medical  treatment  for  some  hours 
after  the  operation.  If,  for  instance,  the  patient  be  restless 
and  irritable  after  the  operation,  an  opiate  is  often  produc- 
tive of  great  benefit. 

Inflammation  within  the  abdomen,  also,  may  sometimes 
require  early  attention  after  the  operation.  At  each  visit 
the  surgeon  must  carefully  examine  the  abdomen ;  and  on 
detecting  tenderness  on  pressure  in  the  vicinity  of  the  hernia, 
or  on  finding  the  abdomen  in  this  part  tumid  and  hard,  or  if 
he  find  a  more  generally  diffused  tenderness  of  the  abdomen, 
he  must  assiduously  employ  such  local  and  general  remedies, 
repeated  at  short  intervals,  as  are  appropriate  to  the  age  and 
condition  of  the  patient.  Much  depends  upon  the  economy 
of  time.  Gentle  means,  frequently  repeated,  are  generally 
of  more  value  than  heroic  measures ;  for,  in  most  cases  in 
which  dangerous  inflammation  follows  the  operation  for 
hernia,  the  subjects  are  of  enfeebled  constitution.  Venesection 
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to  the  extent  of  six  or  eight  ounces  repeated  at  intervals  of 
about  twelve  hours,  is  often  of  the  greatest  value.  In  robust 
subjects  a  more  vigorous  depletion  may  be  employed  ;  but  in 
those  who  are  advanced  in  years,  or  excessively  debilitated, 
even  those  small  bleedings  are  inadmissible.  Leeches  ap- 
plied to  the  abdomen  are  often  of  essential  use.  Twelve  or 
twenty  leeches  may  be  applied  at  intervals  of  six  or  eight 
hours  ;  and  great  benefit  is  often  derived  from  the  repeated 
application  of  so  small  a  number  even  as  six  leeches  when 
inflammatory  symptoms  exist  in  feeble  subjects.  Hot  fomen- 
tations, bran  poultices,  liquid  diet,  attention  to  position  so 
as  to  secure  relaxation  of  the  abdominal  muscles,  perfect 
quietude  of  mind  and  body,  are  the  usual  auxiliaries  to  local 
and  general  depletion  in  the  treatment  of  inflammation 
within  the  abdomen  during  its  early  and  more  active  stages. 
When  the  state  of  the  skin,  pulse,  and  abdomen  indicate  a 
subsidence  of  the  inflammation,  the  advantage  that  has  been 
gained  may  often  be  rendered  permanent,  or  any  lingering 
traces  of  inflammation  may  be  removed,  by  freely  blistering 
the  abdominal  surface. 

If  the  bowels  should  not  act  spontaneously,  after  the  lapse 
of  forty-eight  hours,  mild  aperients  may  be  given,  but  not  until 
the  inflammatory  symptoms  have  been  subdued  or  mitigated. 
During  the  inflammatory  stage,  emolhent  clysters  are  the  only 
means  for  promoting  the  action  of  the  bowels,  beyond  those 
of  an  antiphlogistic  character,  that  ought  to  be  employed. 

In  old  and  enfeebled  subjects,  the  operation  is  sometimes 
followed  by  symptoms  of  exhaustion.  In  such  individuals 
the  strength  must  be  supported  by  nutritious  fluids  and 
stimulants,  as  beef-tea,  wine,  and  ammonia ;  and,  if  any  in- 
flammatory symptoms  occur,  they  may  be  treated  locally  by 
fomentation,  poultices,  blisters,  or  by  the  occasional  applica- 
tion of  leeches,  whilst  the  general  strength  is  supported  by 
the  means  just  recommended. 

Occasionally  the  operation  is  followed  by  suppuration  of 
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the  sac.  The  scrotum  becomes  red,  swollen,  and  hard,  and 
some  febrile  excitation  is  developed,  whilst  the  abdomen  is 
comparatively  easy  and  free  from  tension.  In  this  state  the 
adherent  edges  of  the  wound  must  be  separated,  and  the 
cavity  of  the  sac  exposed  so  as  to  allow  of  the  free  discharge 
of  matter.  Poultices  and  salines  constitute  the  remaining 
part  of  the  treatment. 

After  the  incision  is  healed,  a  truss  should  be  constantly 
worn. 
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CHAPTER  XII. 

REDUCTION    IN    MASS. 

1.  General  remarks  on  this  accident. — A  hernia,  strangulated 
by  the  neck  of  the  sac,  is  sometimes  reduced  in  a  mass,  along 
with  the  sac,  the  portion  of  the  viscera  which  had  recently 
been  protruded  still  suffering  strangulation.  To  this  accident 
the  French  surgeons,  whose  attention  was  first  directed  to  it, 
gave  the  appellations  of  reduction  en  bloc  or  en  masse.  Ledran 
is  said  to  have  been  the  first  surgeon  who  observed  this  acci- 
dent. Arnaud  ^^^  has  related  some  highly  instructive  cases  of 
hernia  reduced  in  mass  ;  and  with  his  usual  vigour  and  clear- 
ness has  pointed  out  some  of  the  most  important  diagnostic 
marks  of  the  accident,  and  has  described  the  operations  which 
he  performed  for  its  relief.  Several  interesting  cases  in  which 
Dupuytren  ^^^  operated  have  since  been  recorded ;  and  more 
recently  the  subject  has  been  especially  investigated  by  Mr. 
Luke,^^^  whose  valuable  essay  tends  greatly  towards  giving  a 
definite  character  to  the  diagnosis  of  reduction  in  mass,  at 
least  so  far  as  regards  oblique  inguinal  hernia  when  thus 
reduced. 

This  accident  may  occur  under  various  circumstances.  In 
a  large  proportion  of  the  cases  which  have  been  recorded,  the 
hernia  was  reduced  in  mass  by  the  patients  themselves  ;  in 
some  it  has  been  reduced  by  the  surgeon  whilst  using  the  or- 
dinary manipulations  of  the  taxis;  and  in  a  few  instances 
this  accident  has  occurred  during  the  operation  for  strangu- 
lated hernia, — the  surgeon  having  pushed  the  unopened  sac 
and  its  contents  into  the  abdomen,  imagining  that  he  had 
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exposed  the  intestine,  when  the  sac  only  was  laid  bare  ;  or, 
having  opened  the  sac  and  divided  the  rmg  which  he  sup- 
posed to  constitute  the  stricture,  he  has  pushed  the  intestine 
into  the  abdomen  while  it  was  still  constricted  by  the  neck  of 
the  sac. 

It  is  an  error  to  suppose  that  the  exercise  of  great  force  is 
necessary  for  the  production  of  this  accident.  Although  it 
has  sometimes  occurred  under  the  employment  of  an  unjusti- 
fiable degree  of  violence,  yet  it  should  not  be  overlooked 
that  it  has  occurred  under  the  employment  of  very  moderate 
and  justifiable  pressure.  In  one  case,  as  may  be  seen  by  re- 
ference to  the  following  table,  the  hernia  was  "  easily  re- 
duced;" in  another  it  is  stated  that  "  very  little  force"  was 
used ;  and  indeed  there  is  reason  to  believe  that  this  reduc- 
tion in  the  lump  may  even  occur  spontaneously,  as  in  one  of 
the  cases  which  came  under  the  notice  of  Dupuytren. 

A  contracted  and  indurated  state  of  the  neck  of  the  sac, 
and  a  wide  hernial  aperture,  are  the  chief,  if  not  the  essential, 
conditions  which  favour  the  occurrence  of  the  accident.  The 
tendency  of  the  neck  of  the  hernial  sac  to  contract,  especially 
during  the  use  of  trusses,  has  already  been  explained.  As 
before  observed,  while  the  neck  of  the  sac  is  undergoing  this 
change,  it  also  becomes  more  loosely  connected  by  filament- 
ous tissue  to  the  hernial  aperture  or  canal  by  w^hich  it  is  sur- 
rounded. Hence  a  considerable  degree  of  motion  is  readily 
permitted  between  the  neck  of  the  sac  and  the  hernial  aper- 
ture in  the  abdominal  walls.  If  under  these  circumstances 
the  hernia  become  strangulated  by  the  neck  of  the  sac,  and 
reduction  be  attempted  by  manual  pressure,  the  filamentous 
connexions  of  the  sac  may  possibly  be  overcome,  and  the  en- 
tire mass,  still  strangulated,  pushed  within  the  abdomen. 

The  situation  occupied  by  the  tumour  within  the  abdomen 
is  subject  to  considerable  variation.  Frequently  the  sac  is 
lodged  immediately  behind  the  aperture  through  which  it  has 
receded.     Sometimes  it  has  proceeded  towards  the  cavity  of 
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the  pelvis,  and  occasionally  towards  the  crest  of  the  ilium.  In 
a  case  related  by  Arnaud,  the  neck  of  the  sac  remained  in 
the  vicinity  of  the  ring,  whilst  its  base  was  inclined  towards 
the  bladder.  More  frequently  the  mouth  of  the  sac  is  that 
part  of  it  which  is  placed  most  remotely  from  the  ring.  In 
one  case,  reported  by  Arnaud,  the  mouth  of  the  sac  was  di- 
rected towards  the  rectus  muscle  ;  in  another  it  rested  upon 
the  psoas. 

The  accident  has  been  known  to  occur  in  cases  both  of 
femoral  and  of  inguinal  hernia.  Of  the  latter  it  has  been 
found  most  frequently  in  the  oblique  variety. 

2.  Symptoms  of  the  accident.  —  The  signs  and  symptoms  of 
hernia  when  reduced  in  mass  are  generally  sufficiently  clear  to 
indicate  its  occurrence  to  the  surgeon  who  is  duly  impressed 
with  the  nature  of  the  accident,  and  who  devotes  himself 
seriously  to  the  examination  of  the  case.  Arnaud  describ- 
ing the  signs  of  this  false  reduction  remarked,  that  the 
tumour  returns  all  at  once,  and  as  it  were  "  in  a  lump  ;" 
the  surgeon  neither  being  sensible  of  that  successive  and  gra- 
dual diminution  of  size  which  is  usually  observed  in  the  per- 
fect reduction,  nor  of  the  rumbling  or  gurgling  noise  which 
generally  attends  an  enterocele  when  released  from  strangu- 
lation. These  circumstances,  conjoined  with  the  persistence 
of  the  symptoms  of  intestinal  obstruction,  are  sufficient 
grounds  for  entertaining  a  strong  suspicion  that  the  hernia 
has  been  reduced  in  mass.  His  suspicion  will  receive  strong 
confirmation  by  the  following  symptoms  and  external  cha- 
racters, namely :  a  large,  unoccupied,  and  well-defined 
hernial  aperture ;  a  distinct  and  isolated  state  of  the 
spermatic  cord,  —  supposing  the  hernia  to  have  been  in- 
guinal; a  firm  tumour  within  the  abdomen  in  the  vicinity 
of  the  ring,  and  pain  especially  concentrated  in  this  part 
of  the  abdomen.  When  these  signs  co-exist  with  the  cir- 
cumstances already  noticed,  they  must  be  regarded  as 
strongly  corroborative  of  the  suspicion.     But  although  their 
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presence  is  of  great  ajffirmative  value,  their  absence  does 
not,  however,  amount  to  a  negation  of  the  accident,  as  will 
appear  from  the  following  observations. 

If  the  hernia  which  has  been  reduced  is  of  the  inguinal 
species,  the  presence  of  the  sac,  in  conjunction  with  the  cord, 
causes  the  aperture  to  be  somewhat  occupied  and  obscured, 
and  the  cord  itself  to  be  apparently  enlarged  and  ill-defined ; 
its  constituents  being  difficult  of  recognition :  whereas,  if 
such  a  hernia  has  been  reduced  in  mass,  the  ring  is  generally- 
unoccupied  and  patent,  its  margins  are  well-defined,  and 
the  cord  is  distinct  and  isolated.  But  this  condition  is  some- 
times only  temporary.  After  the  lapse  of  a  few  hours  or 
days,  effusion  may  take  place  in  the  lacerated  filamentous 
tissue  in  which  the  hernial  sac  was  formerly  lodged,  and 
cause  more  or  less  swelling  ;  the  ring  may  thus  be  occupied, 
the  cord  obscured,  and  the  presence  of  the  sac  simulated.  In 
one  of  Mr.  Luke's  cases  the  ring  was  entirely  free  from  any 
appearance  of  tumour  on  the  fourth  day  after  the  reduction 
of  the  hernia ;  but  on  the  eighth  day  tumefaction  had  arisen 
in  the  course  of  the  inguinal  canal,  from  the  infiltration  of  a 
quantity  of  highly  ofiensive  sanious  fiuid. 

A  firm  tumour  within  the  abdomen,  in  the  vicinity  of  the 
ring,  has  frequently  been  stated  by  surgical  writers  as  one  of 
the  signs  of  this  accident ;  and,  when  such  a  tumour  can  be 
detected,  it  must  undoubtedly  be  regarded  as  a  sign  of  great 
value.  But  it  must  not  be  supposed  from  this,  that  in  all 
cases  an  abdominal  tumour  can  be  detected  by  manual 
examination.  When  we  consider  the  loose  and  yielding 
character  of  the  subserous  tissue  at  the  lower  part  of  the 
abdomen,  we  can  readily  imagine  that  a  firm  tumour,  such  as 
that  which  is  formed  by  the  strangulated  mass  and  its  sac, 
would  recede  under  the  pressure  of  the  surgeon's  hand,  or  even 
by  a  similar  pressure  from  the  action  of  the  abdominal  muscles. 
Such  a  change  of  situation  actually  occurs  in  some  cases;  and 
at  one  period  a  tumour  may  be  readily  detected  within  the 
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abdomen,  whilst  at  a  subsequent  examination,  even  in  the 
same  ease,  the  tumour  may  be  no  longer  perceptible.  Mr. 
Luke  states,  that  on  examining  a  man  who  had  reduced  in  his 
own  person  an  inguinal  hernia  in  mass,  a  tumour  was  obscurely 
felt  in  the  situation  of  the  internal  ring,  somewhat  rounded 
on  its  surface,  but  not  well  defined.  When  pressed  upon,  it 
receded  more  deeply  within  the  abdomen,  and  at  a  subsequent 
examination  it  could  no  longer  be  felt.  Pain  in  the  abdomen 
confined  to  the  neighbourhood  of  the  ring,  although  a  frequent, 
is  far  from  being  an  invariable,  attendant  on  hernia  when 
reduced  in  mass.  Cases  have  occurred  in  which  the  patient 
did  not  complain  of  the  slightest  pain,  or  of  any  tenderness 
under  pressure. 

If,  after  duly  considering  the  various  signs  already  enume- 
rated, the  surgeon  feels  that  not  merely  a  strong  suspicion, 
but  even  a  fair  presumption  of  the  occurrence  of  the  accident 
exists  in  his  mind,  he  is  then  justified  in  removing  all  doubt 
by  resorting  to  what  Mr.  Luke  has  named  an  exploratory 
examination.  This  is  done  by  exposing  the  ring  by  incision, 
and  laying  open  the  layer  of  filamentous  tissue  in  which  the 
hernial  sac  either  is,  or  has  been  recently,  lodged.  If  it  be 
now  ascertained  that  these  structures  are  occupied  by  an 
empty  hernial  sac,  the  evidence  is  conclusive  that  the  hernia 
has  not  been  reduced  in  mass;  but,  on  the  contrary,  if  no 
hernial  sac  be  found,  and  there  is  no  doubt  of  the  previous 
existence  of  hernia,  the  accident  becomes  at  once  apparent. 
In  this  case,  on  passing  the  finger  through  the  ring  or  canal  into 
the  abdomen,  and  moving  it  from  side  to  side,  the  firm,  rounded, 
resisting  mass,  formed  by  the  sac  and  its  sti'angulated  contents, 
will  be  found  lying  unattached,  except  by  its  neck,  within  the 
abdominal  walls,  but  yet  external  to  the  general  cavity  of  the 
peritoneum.  This  mass,  when  felt  by  the  finger,  does  not  afibrd 
the  same  yielding  sensation  which  is  produced  on  feeling  a  dis- 
tended portion  of  intestine  covered  by  the  peritoneum,  even 
when  the  latter  still  retains  its  filamentous  connexion  with  the 
abdominal  walls. 
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3.  Treatment. — Although  an  instance  has  been  recorded  of 
a  spontaneous  cure  of  this  accident,  yet  the  probability  of 
such  a  favourable  occurrence  is  so  extremely  slight,  that  it 
must  on  no  account  be  relied  upon.  The  existence  of  reduc- 
tion in  mass  ha^dng  then  been  unequivocally  established,  it  is 
the  imperative  duty  of  the  surgeon  to  attempt  the  relief  of 
the  patient  by  operation. 

The  exploratory  examination  may  be  regarded  as  the  first 
stage  of  the  operation.  The  subsequent  steps  consist  in 
causing  the  strangulated  parts  to  descend  whenever  it  is  prac- 
ticable, and  then  in  opening  the  sac  and  releasing  the  viscera 
from  strangulation,  and  treating  them  upon  the  principles 
w^hich  are  laid  dovni  for  guidance  in  the  operation  for  stran- 
gulated hernia.    (P.  131  et  seq.) 

The  descent  of  the  strangulated  mass  with  its  sac  has  been 
sometimes  accomplished  by  directing  the  patient  to  cough,  and 
to  make  propulsive  efibrts  :  but  this  is  not  likely  to  succeed 
generally,  unless  the  mass  be  partially  lodged  within  the  ingui- 
nal canal,  in  which  case  the  reduction  in  mass  can  scarcely 
be  regarded  as  having  been  complete.  In  most  instances 
it  will  be  found  necessary  to  enlarge  the  ring  by  incision, 
so  as  to  allow  the  parts  to  descend.  In  this  part  of  the  opera- 
tion, regard  must  be  had  to  the  situation  of  various  blood- 
vessels. If  the  hernia  be  inguinal,  the  incision  of  the  ring 
and  of  the  neighbouring  portion  of  the  abdominal  walls  must 
be  directed  upwards,  or  parallel  to  the  linea  alba.  If  it  be 
femoral,  the  incision  should  be  made  in  an  oblique  direction, 
and  commence  from  the  middle  of  the  anterior  border  of  the 
femoral  ring  towards  the  umbilicus.  By  thus  directing  the 
incision  in  the  case  of  femoral  hernia  reduced  in  mass,  the 
epigastric  artery  is  avoided;  but,  in  spite  of  every  precau- 
tion, there  must  always  be  incurred  some  risk  of  wounding 
the  obturator  when  it  pursues  an  irregular  and  dangerous 
course.  The  incision,  however,  which  is  requisite  for  allow- 
ing the  descent  of  the  strangulated  mass,  would  at  the  same 
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time  afford  the  necessary  facility  for  exposing  and  securing 
the  wounded  obturator  artery.  If  the  operation  for  femoral 
hernia  reduced  in  mass  be  performed  in  the  male,  the  sper- 
matic cord  should  be  previously  exposed  by  incision  and 
elevated,  so  as  to  secure  it  from  injury  during  the  incision  of 
the  femoral  ring. 

The  dilatation  of  the  hernial  aperture  being  effected,  the 
patient  may  be  directed  to  make  a  propulsive  effort.  If  this 
should  not  succeed  in  causing  the  tumour  to  descend,  the  sac 
may  be  seized  with  blunt  forceps,  and  a  gentle  effort  made  to 
draw  it  down.  But,  should  the  resistance  to  its  descent  be 
considerable,  a  further  dilatation  of  the  ring  may  be  deemed 
advisable  ;  after  which,  if  the  tumour  cannot  be  made  to 
descend,  the  sac  must  be  cautiously  opened,  when,  from  the 
escape  of  serum,  the  size  of  the  tumour  will  frequently  be  so 
far  diminished  as  to  allow  of  the  parts  being  readily  drawn 
down  by  the  forceps  or  fingers,  after  which  the  stricture  must 
be  divided  in  the  usual  way.  In  some  instances,  however, 
all  these  attempts  may  fail  to  cause  the  hernia  to  descend. 
In  this  case,  it  will  be  necessary,  after  opening  the  sac,  to 
divide  the  stricture  within  the  abdomen.  In  doing  this,  the 
hernia-knife  must  be  cautiously  conducted  along  the  finger, 
with  the  flat  surface  of  the  blade  in  contact  with  it  all  the 
way,  until  it  is  insinuated  within  the  stricture.  In  such  a 
case  as  this,  the  sheathed  bistoury  devised  by  Mr.  B.  B. 
Cooper,  or  that  by  Mr.  Turner,  would  be  of  great  value,  and 
would  conduce  greatly  to  the  safety  of  the  patient. 

In  the  cases  treated  by  Arnaud,  he  opened  the  sac  and 
divided  the  stricture  within  the  abdomen.  In  one  case,  the 
stricture  was  situated  so  far  from  the  ring  that  he  experienced 
very  great  difficulty  in  reaching  it. 

Dupuytren  in  two  cases,  and  Mr.  Luke  in  one,  after  en- 
larging the  ring  by  an  incision,  succeeded  in  drawing  down 
the  tumour,  and  then  dividino-  the  stricture. 
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TABLE    EXHIBITING   THE    LEADING    FEATURES    OP    SEVERAL    RECORDED 
OASES    OF    HERNIA   REDUCED   IN    MASS. 


Refer- 
ence. 

Sex  and 
age  of 
patient. 

Species  and  character 
of  hernia. 

Treatment  and  result. 

Remarks. 

Ar- 
naud, 
Diss,  on 
Hernia, 
p.  370 

Femoral,  size  of  a  hen's 
egg;  12  hours  after  strangu- 
lation reduced,  but  returned 
during   the   two   following 
days    when     the     patient 
coughed,  and  sometimes  it 
went  up  of  itself  with  ease ; 
for  several  days  it  no  longer 
descended. 

Death  on  the 
9th day:  on  dis- 
section, the  tu- 
mour was  found 
situated  be- 
tween the  peri- 
toneum and  the 
insertion  of 
Poupart's   liga- 
ment. 

Ar- 
naud, 
p.371. 

Male 
aet.  40. 

Right  inguinal  hernia,  7 
or  8  inches  long;  reduced  by 
taxis,    symptoms    not    re- 
lieved.     The    hernia    had 
been    easily    reduced,    the 
ring   was   very    wide  ;    on 
plunging  the  finger  into  it, 
the    resistance    of   a    very 
hard  tumour  was  felt.     By 
the  patient   forcing  down- 
wards, the  tumour  became 
more    perceptible    to     the 
tonch. 

Operation.  —  Ring    ex- 
posed and  incised  "  prettj' 
deeply  ;"  sac  opened  within 
the  abdomen;  unsuccessful 
attempt  to  draw  down  the 
tumour.    Being   unable    to 
reach  the  neck  of  the  sac, 
Arnaud  made  a  further  in- 
cision  of    the    ring;    after 
which  he  reached  the  ori- 
fice of  the  sac,  and  divided 
the  stricture  with  a  probe- 
pointed     bistoury     guided 
along  the  finger. 

The    tumour 
ran  along  the 
rectus  as  far  as 
within  two  fin- 
gers' breadth  of 
the  navel. 

Vacher. 

Ar- 
naud's 
Dissert. 
p.387. 

Male, 
8et.  50. 

Inguinal. —  Six    months 
before  had  hernia  reduced 
by  taxis  ;    subsequent   co- 
lics ;    symptoms   of    ileus. 
Death. 

Sac  situated 
behind  the  ring 
of  the  external 
oblique;  its  base 
inclined  towards 
the  bladder,  its 
mouth  adherent 
to  the  ring. 

Vacher. 

Ar- 
naud's 
Dissert. 
p.  386. 

Inguinal —  strangulated; 
operation,  sac  opened,  ring 
incised,    but    stricture     at 
neck    of    sac  undivided. — 
Death. 

On  dissection 
the  mouth  of  the 
sac   was   found 
situated  upon 
the   psoas 
muscle. 

Ar- 
naud, 
p.  391. 

Female. 

Femoral — strangulation  ; 
operation,  no  relief.  Thirty- 
six  hours   afterwards,  Ar- 
naud  was    consulted,   and 
passing    his      finger    deep 
within   the    wound   felt   a 
hard  tense  tumour. 

Not  being  able  to  make  the  tumour  de- 
scend,  Arnaud  passed  his  finger  up  to  the 
orifice  of  the  sac,  which  was  situated  three 
inches  deep    within  the  abdominal  muscles 
towards  the  ilium,  and  divided  the  stricture 
formed  by  the  sac  by  a  probe-pointed  bistoury 
conducted  along  his  finger.     Recovery. 
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Refer- 
ence. 

Sex  and 
age  of 
patient. 

Species  and  character 
of  liernia. 

Treatment  and  result. 

Remarks. 

Ar- 
naud, 
p.  408. 

Male, 

!Bt.  18. 

Inguinal — which  had  ex- 
isted from  birth — as  large 
as   a   turkey's    egg.      Ar- 
naud  reduced  it  with  great 
ease,    but    it    immediately 
returned.     It  was  reduced 
a  second  time,    and  again 
returned  without  any  change 
of    size    or    hardness.     It 
was  reduced  a  third  time, 
and,  being  followed  by  the 
finger,  was  felt  within  the 
abdomen  as  hard  as  ever. 

From     the     description 
given  of  the  case,  it  appears 
(though  not  very  distinctly) 
that  the  tumoair  again  de- 
scended.   An  operation  was 
performed,  the  sac  opened, 
and  the  stricture  formed  by 
its  neck  divided.  Recovery. 

Vig- 
niere. 

Diet, 
des 
Sci- 
ences 
Medi- 
cales, 
art. 
Bubo- 
nocele, 
p.  375. 

Not   able   to    cause    the 
hernia     to     re-appear    by 
coughing,  M.  Vigniere  ex- 
posed and  incised  the  ring, 
and  seizing  the  sac  brought 
it    down,    opened   it,    and 
divided        the        stricture 
formed   by  its  neck.     Re- 
covery. 

Scarpa. 

Wi- 
shart's 
Transl. 
p.  143. 

Male, 
aet.  13. 

Hernia  reduced  by  taxis, 
symptoms  unrelieved.  — 
Death. 

On  dissection 
the  hernia  was 
found  within 
the  abdomen, 
strangulated  by 
the  neck  of  the 
sac. 

Dupuy- 
tren. 

Leqons 

Orales, 

t.  iii.  p. 

545. 

Female, 
aged. 

Femoral  hernia  of  many 
years'   duration,  strangula- 
tion,   reduction    by    taxis, 
sjTnptoms  unrelieved.  — 
Death. 

On  dissection 
the  tumour  was 
found  lodged  in 
the   iliac   fossa, 
above  the  femo- 
ral arch.       On 
opening   the 
walls  of  the  ab- 
domen, the  tu- 
mour appeared 
to  be  covered  by 
a   double  layer 
of  peritoneum. 
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Refer- 
ence. 

Sex  and 
age  of 
patient. 

Species  and  character 
of  hernia. 

Treatment  and  result. 

Re- 
marks. 

Dupuy- 
tren, 

Leqons 

Orales, 

t.  iii. 

p.  553. 

Male 
set.  55. 

Left   femoral   hernia 
of  28  years'  duration  ; 
strangulation.        After 
many  attempts   at   re- 
duction, he  was  placed 
in  the   bath,  when  the 
tumour  returned  spon- 
taneously —  "  d'elle 
meme    et     tout     d'un 
coup."     Obstruction 
continued. 

Operation  on  the  1 2th  day  of  stran- 
gulation.    An  incision  was  made  over 
the  femoral  ring  parallel  to  the  axis  of 
the  thigh.     Pubic  portion  of  fascia  lata 
being  divided,  the  finger  was  pushed 
through  the  femoral  ring  into  the  abdo- 
men, when  an  elastic  body   was    felt 
above  and  behind  the  femoral  arch.  The 
crural  ring  being  incised  obliquely  up- 
wards and  outwards  (according  to  Du- 
puytren's  usual  practice  in  femoral  her- 
nia), the  sac  could  be  seen;  and  some 
masses  of  cellular  tissue  on  its  exterior 
being  seized  with  forceps,  it  was  drawn 
down  a  little,  aided  in  its  descent  by  the 
efforts  of  the  patient  in  coughing.    The 
sac  being  opened,  the  tumour  was  drawn 
still  lower,  and  the  stricture   divided. 
Recovery, 

Dupuy- 
tren. 

Leqons 

Orales, 

t.  iii. 

p.  557. 

Female, 
aet.  59. 

Right  femoral  hernia  of 
12  years' duration,  strangu- 
lated.   Reduction  by  taxis; 
symptoms    continued ;    in- 
flammation   of    the    parts 
where  the  hernia  had  been 
situated ;  suppuration ;  infil- 
tration  of   cellular   tissue  ; 
ulceration    of    skin  ;    fecal 
fistula ;  subsidence  of  symp- 
toms  of    obstruction.    Re- 
covery. 

An    in- 
stance 
of  spon- 
taneous 
cure. 

Dupuy- 
tren. 

Leqons 

Orales, 

t.  iii. 

p.56L 

Male, 
set.  59. 

Right  inguinal  hernia  of 
23  years'  duration  ;  stran- 
gulation, reduction  by  taxis, 
symptoms  unrelieved. 

Operation. — Incision   in  the  direction   of 
the  cord,  along  which  the  finger  was  passed 
to  its  postei-ior  part,  when  a  rounded,  move- 
able, and  moderately  consistent    body  was 
perceived.     Ring  divided  parallel  to  the  linea 
alba  ;    tumour  seized  with    forceps,   drawn 
dovm,  and  engaged  in  the  ring  ;  sac  opened, 
and  along  vnth  its  contents  dra^vn  entirely 
outwards,  when  the  seat  of  stricture  at  the 
neck  of  the  sac  was  brought  into  view  and 
divided.     Death. 

Mr. 
B.B. 

Cooper. 

Guy's 
Hospit. 

Re- 
ports, 
iv.  326. 

Male, 
set.  68. 

Right    oblique   inguinal   hernia, 
strangulated;  reduction  either  spon- 
taneously or  by  the  patient.     Tu- 
mour reproduced  by  coughing,  and 
easily  returned,  but  again  descend- 
ing on  slight  muscular  efforts.     It 
receded  into   the  abdomen  by  the 
"  most  gentle  pressure."    Death  on 
the  5th  day  of  strangulation. 

Remarlis. 
On  dissection 
a  small  portion 
of  intestine  was 
found    strangu- 
lated  by   the 
neck  of  the  sac 
within   the  ab- 
domen. 
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Refer- 
ence. 


Mr. 
B.  B. 

Cooper. 

Guy's 
Hospit. 

Re- 
ports, 
liv.  332, 


Sex  and 
age  of 
patient. 


Male, 
set.  67. 

See  fiar. 


Species  and  character 
of  liemia. 


Right  oblique  inguinal 
hernia  of  30 years'  duration. 
Reduction  by  taxis,  symp- 
toms unrelieved.     Death. 


Treatment  and  result. 


Fiff.  16  b. 


On  dissection 
the  tumour  was 
found  lodged 
between  right 
linea  ileo-pecti- 
nea  and  blad- 
der. 


Inguinal  hernia  reduced  in  mass. 
Guy's  Hospital  Museum. 


Medi- 
cal Ga- 
zette, 
i.  484. 


Male, 
a3t.4/  . 


Inguinal  hernia  of  20 
years'  duration.  Reduction 
in  mass,  "  with  the  great- 
est ease :"  symptoms  of 
strangulation  continued ;  pa- 
tient died  in  fourteen  hours, 
having  passed  three  motions 
with  relief.  "  The  hernia 
came  down  repeatedly 
during  the  day,  and  was 
each  time  reduced  with 
great  facility." 


Death. 


Dissection.  —  Hernia  in  the 
scrotum:  it  having  descended 
immediately  prior  to  death,  the 
sac  contained  a  fold  of  mortified 
gut.  While  the  hernia  was 
down,  there  was  a  fold  of  peri- 
toneum like  a  loose  bag  hanging 
round  the  neck  of  the  sac  inter- 
nally. On  reducing  the  hernia, 
the  gut,  carrying  before  it  the 
neck  of  the  sac,  entered  the  loose 
bag  of  peritoneum,  but  still  re- 
mained external  to  the  abdomi- 
nal cavity. 
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Refer- 
ence. 

Sex  and 
age  of 
patient. 

Species  and  cliaracter 
of  liernia. 

Treatment  and  result. 

Remarks. 

Mr. 
Banner 
Prov. 
Med.& 
Surg. 
Journal 
Feb. 
1843. 

Male, 
cet.  42. 

Inguinal  hernia  of  many 
years'  duration,  size  of  an 
egg;  strangulated  two  days. 
Reduced   by   taxis,   symp- 
toms unrelieved  ;  ring  could 
be    clearly   felt  ;    not    the 
least  appearance  of  tumour. 
Death. 

On  dissection 
the  hernia  was 
found  strictured 
by  the  neck   of 
the  sac  and  ly- 
ing ^vithin  the 
internal  ring. 

Mr. 
Luke. 
Med. 
Chir. 
Trans. 
vol.26. 

Male, 
3et.50. 

Right  inguinal  hernia  of 
many  years'  duration;  stran- 
gulation;   reduced    by   pa- 
tient ;  symptoms  of  obstruc- 
tion continued.     Death  af- 
ter several  days. 

Mr. 
Luke. 

Ibid. 

Oblique  inguinal  hernia; 
strangulation ;  reduction  by 
patient.     Death. 

Tumour  with- 
in the  layers  of 
the    abdominal 
walls,  external- 
ly to  the  gene- 
ral peritoneal 
cavity;  base  of 
sac  below  the 
level  of  ring, 
directed  to- 
wards the  pel- 
vis ;    stricture 
formed  by  the 
neck  of  the  sac. 

Mr. 
Luke. 
Ibid. 

Similar  to  the  former. 

Similar  to  the 
former. 

Mr. 
Luke. 

Ibid. 

Male, 
set.  30. 

Left     oblique      inguinal 
hernia  of  many  years'  du- 
ration; reduced  by  the  pa- 
tient;  obstruction  and    in- 
flammation followed ;  there 
was     not    any    fulness    of 
the  abdomen  in  the  neigh- 
bourhood of  the  ring,  nor 
more    pain  on  pressure  on 
the  left  than  on  the  right 
side.     At  the  time  of   re- 
duction he  "  employed  but 
very  little  force,"  and  "  the 
reduction  was  not  attended 
by  the  slightest  pain."    On 
the  7th  day  after  reduction, 
tumefaction  was    observed 
in  the  course  of  the  ingui- 
nal canal. 

Operation.  —  Incision 
made  into  the  swollen  part, 
followed  by  a  discharge  of 
sanious  fluid;  incision  con- 
tinued to  the  internal  ring, 
where    a    lustreless    green 
membrane   having   a  tense 
and   rounded   surface    pre- 
sented    itself.       The     sac 
being  opened,  the  intestine 
was  found  sphacelated,  and 
gave  way  under  the  pres- 
sure   of    the   finger.      The 
seat  of  stricture  was  so  high 
as  to  be  reached  with  great 
difficulty;  its  division  was 
unnecessarj^,  as  there  was  a 
free  fecal  discharge.    Death 
two  days  after  operation. 

The    base  of 
the  sac  was  laid 
below  the  level 
of  the  ring  di- 
rected   towards 
the  pelvis,   the 
neck  of  the  sac 
extending  up- 
wards   towards 
the     umbilicus, 
and  three  or 
four  inches  dis- 
tant from  the 
internal  ring. 
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Refer- 
ence. 


Mr. 
Luke. 

Med. 

Chir. 
Trans, 
vol.  26. 


Mr. 
Wade. 

Lancet. 
Aug. 
16th, 
1845. 


Sex  and 
age  of 
patient. 


Male, 
Eet.  40. 


Male, 
set.  75. 


Species  and  character 
of  hernia. 


Left  inguinal  hernia ; 
strangulation ;  reduction  by 
the  patient ;  after  which  a 
tumour  could  be  obscurely- 
felt  in  the  situation  of  the 
internal  ring,  somewhat 
rounded  on  its  surface,  but 
not  well  defined.  When 
pressed  on,  it  receded  more 
deeply  within  the  abdomen, 
and  was  slightly  painful. 
The  tumour  could  not  be 
made  to  descend  again  by 
coughing  and  straining. 


Old  inguinal  hernia,  re- 
duced in  mass  by  the 
patient. 


Treatment  and  result. 


Operation. — An  incision 
three  or  four  inches  in'  ex- 
tent was  made  over  the  in- 
guinal canal,  by  which  the 
tendon  of  the  external  ob- 
lique, the  external  ring,  and 
the  spermatic  cord  were 
brought  into  view.  Ingui- 
nal canal  exposed  by  inci- 
sion of  tendon  of  external 
oblique,  and  a  layer  of  con- 
densed cellular  membrane 
opened,  which  was  sup- 
posed to  have  formed  the 
capsule  of  the  hernial  sac. 
A  finger  passed  along  the 
capsule  entered  the  internal 
ring,  the  large,  firm,  and 
defined  borders  of  which 
were  perceptible.  By  press- 
ing the  finger  a  little  more 
deeply  within  the  abdomen, 
the  rounded  and  tense  sur- 
face of  the  tumour  was 
readily  detected,  which 
after  some  little  more  ex- 
posure was  seen  to  be  dark- 
coloured.  The  internal 
ring  being  freely  divided, 
the  tumour  was  easily 
drawn  down  into  the  ingui- 
nal canal.  The  sac  was 
opened,  and  the  stricture 
formed  by  its  neck  divided. 
Recovery. 


The  patient  being  placed 
in  the  erect  posture,  after 
repeatedly  coughing,  the 
hernia  protruded  a  little 
through  the  external  ring. 

The  inguinal  canal  was 
exposed  by  incision,  the 
sac  opened,  and  the  stric- 
ture, situated  at  a  distance 
of  about  three  inches  from 
the  base  of  the  sac,  was 
divided. 


Recovery. 
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CHAPTER  XIII. 

INTESTINAL   FISTULA, 

CONSEQUENT    UPON    GANGRENOUS    OR    WOUNDED    HERNIA. 

A  PRETERNATURAL  Communication  is  occasionally  estab- 
lished between  a  hernial  portion  of  intestine  and  the  exte- 
rior of  the  body.  This  condition  may  result  from  various 
causes :  as,  from  an  incision  being  made  into  a  hernia  which 
has  been  mistaken  for  an  abscess ;  from  the  intestine  being  ac- 
cidentally or  designedly  opened  in  the  operation  for  strangu- 
lated hernia ;  or,  from  a  gangrenous  portion  of  the  protruded 
intestine  being  detached  by  ulcerative  absorption.  To  these 
umiatural  openings  the  various  terms  intestinal  fistula,  fecal 
fistula,  accidental  anus,  and  artificial  anus  have  been  applied. 
The  latter  is  not,  however,  indiscriminately  applicable,  and 
ought  to  be  limited  to  those  openings  in  the  intestine  which 
are  designedly  made  for  the  relief  of  congenital  or  acquired 
obstruction  of  the  bowels. 

In  the  article  "Fistula  Intestinal,"  published  in  the  Cy- 
clopedia of  Practical  Surgery,  the  author  has  entered  more  at 
length  into  the  different  varieties  of  this  affection,  from  what- 
ever cause  arising,  than  perhaps  is  desirable  in  a  work  exclu- 
sively devoted  to  the  subject  of  hernia.  It  wiU  be  more 
particularly  his  object  here  to  confine  his  observations  to 
those  varieties  which  are  produced  either  directly  or  indirectly 
by  hernial  protrusions  ;  and  he  avails  himself  of  this  oppor- 
tunity   of  expressing   his   acknowledgements   to   the   editor 

M 


162  ABDOMINAL    HERNIA. 

and  publishers  of  that  work,  for  the  kindness  and  prompti- 
tude with  which  they  have  allowed  him  to  make  use  of 
such  portions  of  that  article  as  were  necessary  for  his 
purpose. 

When  a  strangulated  hernia  is  abandoned  entirely  to  the 
resources  of  nature,  a  powerful,  and  occasionally  success- 
ful, effort  is  made  to  relieve  the  obstruction  of  the  intes- 
tines. The  protruded  part  mortifies ;  and,  if  the  powers 
of  the  constitution  are  equal  to  the  task,  the  other  invest- 
ments ulcerate,  the  dead  portion  of  intestine  is  cast  off,  and 
the  faeces  escape.  Although  the  natural  efforts  alone  are 
sometimes  capable  of  completing  this  process,  yet  more 
frequently  the  patient  sinks  exhausted,  unless  relief  is 
obtained  from  surgical  interference. 

When,  however,  the  intestinal  contents  have  been  evacu- 
ated, either  spontaneously  or  by  art,  through  an  abnormal 
opening  in  the  abdominal  walls,  the  natural  powers  are 
still  frequently  capable  of  restoring  the  continuity  of  the 
alimentary  canal,  and  of  ultimately  closing  the  external 
opening. 

The  various  processes  which  thus  conduce  to  the  sponta- 
neous relief  of  the  serious  consequences  of  obstruction  and 
stricture  in  strangulated  hernia,  require  now  to  be  separately 
considered. 

S-pontaneous  cure. — Highly  important  in  the  restorative 
operations  of  nature,  is  that  provision  whereby  the  separation 
of  a  gangrenous  part  of  the  body  is  generally  preceded  and 
accompanied  by  the  adhesive  process.  This  process  is 
beautifully  exemplified  in  the  subject  now  under  consider- 
ation. When  a  hernial  portion  of  intestine  loses  its  vitality 
from  strangulation,  the  living  parts  of  the  tube  bordering 
upon  the  gangrenous  portion  contract  adhesions  with  the 
neck  of  the  sac  and  the  neighbouring  portion  of  peritoneum. 
The  edges  of  the  opening  in  the  intestine  are  thus  united, 
through  the  medium  of  the  neck  of  the  sac,  to  the  aperture 
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in  the  abdominal  walls,  and  a  barrier  is  thereby  opposed  to 
the  effusion  of  the  intestinal  contents  into  the  abdomen ; 
and  the  sac,  when  it  opens  externally,  forms  a  canal,  con- 
tinuous with  the  interior  of  the  intestine,  allowing  the  transit 
of  feculent  and  alimentary  matters  from  the  latter  to  the 
surface  of  the  body.  In  process  of  time,  these  newly  adher- 
ent parts  become,  as  it  were,  cicatrized ;  and  the  serous 
membrane  of  the  sac  appears  continuous,  on  the  one  hand 
with  the  skin,  and  on  the  other  with  the  lining  membrane  of 
the  intestine,  assuming,  in  function  at  least,  some  of  the 
characters  of  a  mucous  membrane.  Hence  it  is  evident  that, 
in  the  treatment  of  gangrenous  hernia,  it  is  of  the  utmost 
importance  to  avoid  disturbing  the  adhesions  which  are  in 
process  of  formation,  and  which  tend  so  materially  to  secure 
the  future  safety  of  the  patient. 

If  the  gangrene  involve  only  a  small  portion  of  the  wall  of 
the  intestine,  the  alimentary  contents  escape  only  in  part 
through  the  sac,  the  remainder  pursuing  the  natural  course. 
Wlien  a  larger  portion  of  the  tube,  or  an  entire  loop  is 
removed,  the  whole  of  the  contents  usually,  for  some  time, 
escape  by  the  wound ;  but  after  a  period,  varying  from  a  few 
days  to  several  weeks,  small  quantities  of  feculent  matter 
begin  to  pass  by  the  anus  :  by  degrees  the  discharges  by  the 
natural  passage  increase,  and  in  the  same  ratio  the  evacua- 
tions from  the  wound  diminish.  It  was  formerly  supposed 
that,  when  the  intestinal  contents  were  thus  resuming  their 
natural  course,  the  two  open  extremities  of  the  intestine 
became  gradually  turned  towards  each  other,  and  at  last  were 
so  opposed  that  the  feculent  matter  passed  directly  from  the 
superior  into  the  inferior  portion  of  the  canal.  The  fallacy 
of  this  opinion  has  been  ably  exposed  by  Scarpa,^^^  who  has 
shewn  that  the  apertures  of  the  intestine  which  has  been 
divided  by  gangrene,  are  "  constantly  placed  in  a  parallel 
line  to  each  other ; "  that  the  superior  orifice  is  always  kept 
in  a  state  of  dilatation  by  the  passage  of  feculent  matters ; 
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and  that  it  is  likewise  pushed  outwards,  or  towards  the 
wound,  whilst  the  lower  aperture  has  a  constant  tendency  to 
diminish  in  size,  and  to  retire  within  the  cavity  of  the  abdo- 
men. The  contraction  of  the  external  wound  exerts  no 
influence  whatever  in  producing  a  movement  of  approxima- 
tion of  the  two  orifices  ;  on  the  contrary,  Scarpa  has  proved 
by  the  dissection  of  the  following  cases,  that  the  restor- 
ation of  the  canal  is  accomplished  by  a  totally  different 
process. 

A  man,^^^  twenty-two  years  of  age,  was  brought  into  the 
hospital  at  Pavia  with  hernia  of  the  tunica  vaginalis  of  the  left 
side.    On  opening  the  tumour,  it  was  found  to  contain  a  small 
portion  of  omentum,   and  a  long  loop  of  gangrenous  ileum, 
which  was  cut  away  after  the   stricture   had   been   divided. 
The  faeces  escaped  from  the  wound,  and  the  sloughs  sepa- 
rated.    On  the  fourteenth  day  the  faeces  began  to  pass  in 
part  by  the  anus.     On  the  twenty-fourth  and  twenty -fifth 
days,  the  patient,  in  consequence  of  irregularity  in  diet,  was 
attacked  by  violent  colic,  which  returned  on  the  thirty-first 
day,  when  the  wound  dilated,  and  allowed  of  the  discharge  of  a 
great  quantity  of  feculent  matter  and  several  intestinal  worms. 
On    the  forty-second   day  the  wound  was  nearly  cicatrized, 
and  there  were  only  discharged  from  it  a  few  drops  of  fecu- 
lent matter.     In  nine  months,  after  eating  immoderately  of 
cray-fish  imperfectly  cleansed  of  their  shells,  he  was  again 
attacked  with  severe  pains  in  the  bowels,  and  in  a  short  time 
died.     On   the  body  being  opened,   there  appeared  in  the 
abdomen  a  copious  effusion  of  fluid  feculent  matter,  which 
had  escaped  from  a  perforation  of  ileum,  through  which  some 
shells    of  cray-fish  were    seen   hanging   into    the   abdomen. 
The  diameter  of  the  ileum,  for  a  considerable  extent  towards 
the  stomach,  was  three  times  greater  than  natural ;   the  lower 
portion  of  this  intestine  was  evidently  contracted,  and   its 
orjifice  drawn  more  inwards  than  that  of  the  upper  portion. 
The  two  divided  portions  of  intestine  met  together  at  an  acute 
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avgle  opposite  to  the  abdominal  ring.  The  angle  of  union 
was  firm  and  compact,  and  still  more  so  from  the  omentum 
being  placed  over  the  part  and  adherent  to  it.  The  corre- 
sponding portion  of  mesentery  was  also  thicker  and  firmer 
than  usual.  After  having  removed  the  parts  from  the  body, 
Scarpa  found  that  the  peritoneum  in  the  neighbourhood  of 
the  ring  was  adherent  to  the  portion  of  the  intestinal  tube 
which  had  been  unaffected  by  the  gangrene,  and  that  it 
extended  like  a  memhranoiis  funnel  from  the  cavity  of  the 
abdomen  through  the  aponeurotic  ring  into  the  fistulous  tube 
which  opened  externally  at  the  groin.     There  could  be  no 

Fig.  17.* 


Membranous  funnel  formed  by  the  hernial  sac.    After  Scarpa. 

doubt  that  this  membranous  tube,  extending  through  the 
inguinal  canal,  was  the  same  which  previously  formed  the 
hernial  sac,  since  it  was  evidently  a  prolongation  of  the 
peritoneum.  On  laying  open  the  ileum  near  to  the  mesen- 
tery, a  probe  was  introduced  into  the  small  aperture  in  the 

*  a.  Upper  portion  of  intestine. 

h.  Lower  portion  of  intestine,  c.  Hernial  sac. 

d,  d.  Edges  of  the  opening  in  the  intestine  adherent  to  the  neck  of  the 

sac. 

e.  Projecting  ridge. 
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groin,  as  far  as  the  membranous  funnel,  and  from  thence  hito 
the  superior  portion  of  intestine.  Scarpa  thereby  ascertained 
the  direct  way  which  the  feculent  matter  had  taken  when  it 
was  discharged  from  the  wound.  He  then  laid  open  longi- 
tudinally the  external  fistulous  canal  and  the  membranous 
funnel,  and  saw  distinctly  that  "  the  two  orifices  of  the 
intestine  had  remained  in  a  direction  parallel  to  each  other 
and  without  being  at  all  turned  towards  each  other,  and  that 
a  ridge  projected  between  them,  which  alone  would  have  been 
sufiicient  to  prevent  the  direct  entrance  of  the  feculent  matter 
from  the  superior  into  the  inferior  orifice.  Therefore,  as  in 
this  patient  there  was  no  doubt  that  after  the  fourteenth  day 
the  faeces  had  begun  to  resume  their  natural  course,  it  was 
not  difiicult  to  comprehend  that  the  alimentary  matters  had 
been  poured  from  the  superior  orifice  of  the  intestine,  first 
into  the  membranous  funnel  formed  by  the  remains  of  the 
neck  of  the  hernial  sac,  then  from  this  by  a  half-circle  into 
the  inferior  orifice  of  the  intestine.  And  it  was  precisely 
within  this  half-circle  of  the  membranous  funnel  that  the 
shells  and  claws  of  the  cray-fish  had  been  accumulated,  and, 
by  obstructing  the  communication  between  the  two  orifices  of 
the  intestine,  had  occasioned  the  rupture  of  the  ileum  above 
the  union  of  this  intestine  with  the  remains  of  the  neck  of 
the  hernial  sac." 

He  also  ^^^  met  with  a  similar  arrangement  of  the  parts  in 
examining  the  body  of  a  woman,  who,  for  several  years,  had 
a  fistulous  opening  in  the  groin,  in  consequence  of  a  gangren- 
ous femoral  hernia.  The  protrusion  appeared  to  have  been 
small,  implicating  only  a  part  of  the  cyhnder  of  the  intestine. 
In  this  instance  the  two  orifices  were  united  at  an  obtuse 
angle,  and  were,  as  in  the  former  case,  "  surrounded  by,  and 
included  in,  a  membranous  funnel,  formed  by  the  perito- 
neum, or  the  remains  of  the  hernial  sac."  Water  injected 
down  the  upper  portion  of  intestine  met  with  considerable 
resistance  in  its  passage  ;  and,  precisely  at  the  angle  of  union 
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of  the  two  portions  of  intestine,  the  injected  fluid  was  ob- 
served to  make  a  half-circle  within  the  femoral  arch,  and  to 
distend  the  integuments  at  the  groin  before  entering  the 
lower  orifice  of  the  intestine.  Scarpa  observes,  that  nothing 
could  be  more  evident  than  that  the  great  peritoneal  sac  ex- 
tended under  the  femoral  arch  to  form  the  membranous  funnel, 
of  which  the  base  included  the  two  orifices  of  the  intestine, 
and  the  apex  was  lost  in  the  narrow  fistulous  tube  remaining 
in  the  bend  of  the  thigh.  On  dividing  longitudinally  the 
fistulous  tube  and  the  membranous  funnel,  the  two  ori- 
fices of  the  intestine  appeared,  still  more  distinctly  than  in 
the  preceding  case,  to  be  united  together  laterally  at  an 
angle,  in  such  a  manner  that  the  inferior  orifice  was  placed  a 
little  more  behind,  and  lower  than  the  superior.  The  ridge 
projecting  between  the  two  orifices  was  neither  so  complete 
nor  so  prominent  as  in  the  subject  of  the  preceding  observa- 
tion, nor  such  as  to  intercept  all  direct  communication  be- 
tween the  superior  and  the  inferior  portions  of  the  ileum. 
But  this  direct  passage  was  so  narrow,  that  even  pure  water, 
forcibly  injected,  did  not  dilate  the  contracted  passage,  but 
descended  from  the  superior  orifice  into  the  membranous 
funnel,  and  then  returned  to  the  lower  orifice  of  the  ileum. 

Mr.  Travers,^^^  whose  valuable  work  every  surgeon  should 
carefully  study,  has  also  shewn  by  experiment,  that  "  the 
peritoneal  surface  is  essential  to  the  restoration  of  an  intes- 
tine of  which  a  part  has  been  disorganized  by  stricture." 

From  these  observations  it  is  evident  that  the  continuity  of 
the  intestinal  canal  is  not  restored  by  a  direct  union  of  the 
divided  portions  of  intestine,  but  indirectly  through  the 
medium  of  the  hernial  sac ;  that  the  sac  constitutes  a  funnel- 
shaped  membrane,  embracing  the  two  openings  of  the  intes- 
tine by  its  base,  and  prolonged  by  its  apex  through  the 
aponeurotic  opening  of  the  abdominal  wall  into  the  fistulous 
canal  in  the  integuments  ;  and  that  the  feculent  and  alimen- 
tary matters  are  first  poured  from  the  upper  portion  of  the 
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intestine  into  the  membranous  funnel,  and  thence  into  the 
lower  orifice  of  the  intestine;  and  that  the  two  divided 
portions  of  intestine  unite  at  an  angle,  which  forms  a  valvular 
ridge  or  projection,  and  more  or  less  completely  obstructs  the 
direct  passage  of  the  intestinal  contents  from  the  upper  to  the 
lower  portion  of  the  tube. 

As  the  process  of  restoration  advances,  the  divided  portions 
of  intestine,  the  angular  projection,  and  the  adherent  neck  of 
the  sac  become  gradually  retracted  within  the  abdomen,  and 
the  injured  portion  of  intestine  regains  a  certain  degree  of 
mobility.  In  one  of  the  cases,  examined  by  Scarpa  ^^^  several 
years  after  the  operation  for  hernia,  the  orifices  of  the  intes- 
tine, with  the  neck  of  the  sac  adherent,  were  drawn  several 
lines  from  the  femoral  arch  ;  and  Dupuy  tren  ^^9  states  that  he 
has  found  the  intestine  loose  in  the  abdominal  cavity,  and  not 
directly  adherent  to  the  walls,  but  connected  to  them  by  a 
fibro-cellular  cord,  which  constituted  the  sole  remnant  of  the 
adhesions  formerly  uniting  them. 

Various  agents  are  supposed  to  assist  in  producing  this 
retraction.  The  intestinal  contents  in  passing  over  the  pro- 
jecting ridge  act  upon  it,  and  gradually  diminish  its  promi- 
nence, pushing  it  back  with  a  force  proportioned  to  the 
resistance  which  they  experience  to  their  escape  through  the 
narrow  wound  in  the  abdomen.  The  peristaltic  movements, 
and  the  more  extensive  undulations  of  the  entire  canal,  are 
supposed  by  M.  Dupuytren  ^*°  to  contribute  to  the  loosening 
and  elongation  of  the  adhesions,  which  connect  the  opened 
part  of  the  intestine  to  the  surface  of  the  cavity.  A  third 
circumstance,  even  more  powerful  than  the  former,  co-ope- 
rates with  them  in  producing  these  effects.  The  mesentery 
connected  with  the  opened  portion  of  intestine  is  stretched 
and  thrown  into  folds  between  its  lumbar  attachment  and  the 
bowel.  In  many  cases  of  hernia  this  extension  of  the  mesen- 
tery is  so  considerable  as  to  keep  the  body  bent  forwards  ; 
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and  in  alDnormal  anus  this  mesenteric  cord  is  constantly  draw- 
ing the  intestine  towards  the  cavity. 

As  the  intestine  becomes  retracted  within  the  abdomen, 
the  adherent  neck  of  the  sac  is  drawn  with  it ;  and  the 
funnel-shaped  cavity  which  it  now  constitutes,  and  which 
separates  the  ridge  from  the  opening  in  the  walls,  is  extended. 
Thus  the  intestinal  contents  find,  in  front  of  the  ridge,  a 
space  gradually  becoming  larger,  through  which  they  have  a 
more  easy  passage  from  the  upper  to  the  lower  part  of  the 
intestine  ;  they  are  at  the  same  time  directed  with  less  force 
towards  the  external  openmg,  and  thus  in  many  instances 
the  wound  of  the  integuments  is  frequently  allowed  to  con- 
tract, and  ultimately  to  close. 

The  following  table  exhibits  eleven  recorded  cases,  taken 
indiscriminately,  in  which  the  feculent  discharge  following 
gangrenous  hernia  spontaneously  ceased.  In  eight  of  these 
cases,  the  time  when  the  cessation  occurred  is  specified,  and 
is  found  to  vary  from  thirteen  to  seventy  days  ;  or,  on  the 
average,  to  be  thirty-nine  days.  Some  further  lapse  of  time 
was  requisite  for  the  perfect  cicatrization  of  the  wound.  This 
accords  with  the  result  of  numerous  cases  which  have  fallen 
under  my  own  observation. 

The  quantity  of  intestine  destroyed  is  not  in  all  the  cases 
noted ;  but  in  some  of  them  the  gangrene  must  have  impli- 
cated a  few  inches  of  the  tube  ;  and  in  the  instance  related 
by  Scarpa  a  long  loop  of  intestine  was  lost. 
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In  operating  for  strangulated  hernia,  the  surgeon  occasion- 
ally observes  the  intestine  to  be  congested  or  inflamed,  but  in 
such  a  degree  as  not  to  preclude  the  hope  of  its  resuming  a 
healthy  condition.  He  returns  the  bowel  into  the  abdomen, 
and,  in  a  few  days,  feculent  matter  escapes  at  the  wound. 
After  a  time  the  discharge  of  fseces  generally  ceases,  and  the 
wound  cicatrizes.  The  subjoined  table  exhibits  seven  cases 
of  this  description.  It  will  be  seen  that  in  six  the  discharge 
appeared  at  the  wound  at  periods  varying  from  the  third  to 
the  fifteenth  day,  or,  on  the  average,  on  the  eighth  day ;  and 
in  one  instance  it  did  not  occur  until  the  forty-second  day. 
In  four  the  discharge  continued  only  from  three  to  twenty- 
one  days ;  in  one,  seventy-seven  days  ;  and,  in  the  case  where 
the  discharge  first  appeared  on  the  forty-second  day,  death 
occurred  ten  days  afterwards.  The  duration  of  the  discharge 
in  these  cases  is,  as  might  be  expected,  considerably  less  than 
in  those  of  the  former  table,  in  which  the  destruction  of  in- 
testine was  more  considerable. 


CASES    OP   FECAL    FISTULA   SUBSEQUENT    TO    THE    RETURN    OF    THE 
INTESTINE   INTO    THE   ABDOMEN. 


Reference. 

Time  when  the  fecaJ  dis- 
charge commenced. 

Duration  of  fecal  discharge. 

Sir  A.  Cooper, 
2d  edit.  pt.  i.  p.  47. 

1 0th  day  after  opera- 
tion. 

Wound  healed  in  1 1  weeks. 

Cooper, 
ditto. 

15th  day  after  opera- 
tion. 

Feculent  discharge  ceased  in 
3  weeks. 

Cooper, 
ditto. 

5  th  day. 

Faeces  escaped  only  during  3 
days. 

Key, 
Memoir,  p.  11 '2. 

3d  day. 

Discharge  of  faeces  continued 
5  days. 

Key, 
ditto. 

4  th  day. 

In  1 6  days  the  wound  had 
closed. 

Lawrence, 
5tli  edit.  p.  328. 

42d  day. 

Death  10  days  after. 

Le  Draiij 
Lawrence,  p.  350. 

]  1th  day. 

Patient  recovered. 
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Failure  of  spontaneous  cure.  — The  restorative  operations 
described  above  may  be  interrupted  in  different  stages  of 
their  progress,  by  imperfection  or  disturbance  of  the  adhe- 
sive process — by  insufficient  retraction  of  the  valvular  pro- 
jection—or by  premature  closure  of  the  external  wound. 

The  adhesive  process  may  fail  from  defective  deposition  of 
organizable  lymph  ;  it  may  be  disturbed  by  the  officious  hand 
of  the  surgeon  ;  and  Dupuytren  has  known  the  newly-formed 
adhesions  to  be  destroyed  by  the  dragging  of  the  mesentery 
being  excessive.  The  injurious  consequences  of  failure  or 
disturbance  of  the  adhesive  stage  are  fatal  feculent  effusions 
into  the  peritoneum. 

The  retraction  of  the  divided  portion  of  the  intestine,  and 
of  the  intermediate  projecting  valve,  is  sometimes  insufficient 
to  allow  of  the  continuity  of  the  intestinal  tube  being  restor- 
ed. This  incomplete  retraction  may  result  from  defective 
operation  of  those  causes  which  have  been  shewn  to  obviate 
or  overcome  the  resistance  afforded  by  the  projecting  valve. 
Thus,  the  pressure  of  the  intestinal  contents  against  the  valve 
may  be  defective,  from  the  large  size  of  the  external  aperture 
permitting  their  unopposed  escape.  The  retractive  influence 
of  the  mesentery  may  be  deficient  from  the  long  and  relaxed 
condition  of  this  structure  ;  or  it  may  be  counteracted  by  the 
injudicious  employment  of  ligatures,  for  the  purpose  of  con- 
fining the  divided  extremities  of  intestine  to  the  neighbour- 
hood of  the  wound.  The  ligature  is  in  this  case  not  only 
injurious,  from  opposing  the  retraction  of  the  mesentery, 
but  also  from  dragging  it  outwards,  and  thereby  increasing 
the  prominence  of  the  projecting  ridge.  It  may  also  be 
the  cause  of  subsequent  mischief,  by  producing  more  ex- 
tensive adhesions  than  are  necessary  for  the  mere  pre- 
vention of  feculent  effusion.  From  incomplete  retraction 
of  the  projecting  ridge,  the  tendency  to  permanent  fecal  fis- 
tula is  greatly  increased. 

Premature  closure  of  the  external  wound  may  produce  in- 
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testinal  obstruction,  feculent  effusion  into  the  peritoneum,  or 
infiltration  of  faeces  in  the  integuments,  followed  by  abscesses 
and  sinuses.  It  is,  therefore,  important  that  the  siu'geon 
should  not  be  too  solicitous  to  close  the  external  wound,  by 
pressure  or  other  means,  until  he  has  reason  to  believe  that 
the  contents  of  the  alimentary  canal  have  acquired  an  easy 
passage  from  the  upper  to  the  lower  part  of  the  intestine. 
From  premature  contraction  of  the  external  wound  symptoms 
may  be  produced  not  unlike  those  which  attend  strangulated 
hernia.  The  patient  from  this  cause  may  be  attacked  with 
acute  pain  in  the  situation  of  the  fistula,  tension  of  the  abdo- 
men, vomiting,  hiccup,  and  general  prostration  of  strength  ; 
and,  if  relief  be  not  speedily  obtained,  rupture  of  the  intes- 
tine, feculent  effusion,  and  death  may  follow. 

ANATOMICAL    CHARACTERS    OF    INTESTINAL    FISTULA. 

When  the  natural  efforts  fail  in  restoring  the  continuity  of 
the  intestinal  canal,  if  life  be  preserved,  permanent  fecal 
fistula,  or  abnormal  anus,  is  produced.  In  this  con- 
dition, the  intestinal  contents  may  escape  entirely,  or  in 
part,  by  the  accidental  opening ;  or  the  aperture  may  be 
so  small  as  only  to  allow  of  the  occasional  discharge  of 
liquid  feculent  matter,  or  a  little  mucus.  The  discharge 
from  the  adventitious  opening  is  always  involuntary,  as 
there  is  not  a  sphincter  muscle  to  control  it.  The  aperture 
is  generally  rounded,  sometimes  irregular,  varying  consider- 
ably in  size,  being  sometimes  an  inch  or  more  in  diameter, 
and  occasionally  so  small  as  scarcely  to  admit  a  probe. 

M.  Bourgery  has  represented,  from  the  collection  of  Du- 
puytren,  a  case  of  intestinal  fistula,  in  which  the  two  portions 
of  intestine  terminated  on  the  cutaneous  surface  by  separate 
orifices. 

Sometimes  there  are  several  small  fistulse  communicating 
with  the  intestine.  The  surrounding  integument  is  generally 
indurated,  thickened,  inflamed,  and  excoriated.     Within  the 
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opening,  the  mucous  membrane  of  the  intestine  may  often  be 
seen  tumid  and  of  a  bright  red  colour.  If  the  external  aper- 
ture be  large,  the  two  openings  of  the  intestine,  and  the  par- 
tition separating  them,  may  be  seen.  "  One  of  these  ori- 
fices," says  Dupuytren,'*^  "  belongs  to  the  upper  part  of  the 
bowel ;  and,  from  being  constantly  permeated  by  food  and 
faeces,  is  the  larger  of  the  two.  The  other,  or  the  opening  of 
the  lower  intestinal  extremity,  receives  no  alimentary  or  fecal 
matter,  or  only  a  small  quantity  ;  it  is  contracted,  narrow, 
and  with  difficulty  discovered.  Beyond  these  orifices  are  the 
two  extremities  of  the  intestine,  of  which  they  constitute  the 
termination  ;  these  pass  back  into  the  abdomen,  and  are  lost 
among  the  convolutions  of  the  canal. 

*'  Between  the  two  orifices,  an  angular  fold,  of  greater  or 
less  projection,  is  placed  edgeways.  Formed  by  the  intesti- 
nal coats  towards  the  mesentery,  the  ridge  comes  nearer  to 
the  skin,  in  proportion  as  the  loss  of  intestinal  substance  has 
been  more  considerable,  and  the  change  in  the  direction  of 
the  canal  more  marked.  It  is  slight,  and  concealed  in  the 
depth  of  the  funnel,  when  the  intestine  has  been  simply 
opened  by  a  wound  or  a  small  mortification.  It  is  very  large, 
and  advances  to  the  level  of  the  skin,  when  the  whole  circum- 
ference of  the  bowel  has  been  destroyed,  so  that  the  two  ends 
meet  at  an  acute  angle.  In  the  first  case,  there  exists  be- 
tween the  two  ends  of  the  bowel  a  channel  more  or  less  deep, 
capable  of  conveying  the  contents  from  the  upper  to  the 
lower  end  :  this  is  the  kind  of  intestinal  fistula  most  easily 
cured.  There  is  no  vestige  of  such  channel  in  the  second  in- 
stance ;  the  projecting  ridge,  placed  between  the  two  ends  of 
the  intestine,  forms  an  impassable  barrier  between  them  ; 
here  the  cure  is  more  difficult. 

"  The  ridge,  although  placed  between  the  two  ends  of  the 
bowel,  does  not  divide  the  bottom  of  the  funnel  equally  ;  or, 
if  this  should  be  the  case  at  first,  the  division  becomes 
unequal    subsequently.     Being    fleshy   and   moveable,    it  is 
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turned  aside  by  the  stream  of  matters  coming  through  the 
end  corresponding  to  the  stomach,  and  pushed  toward  the 
anal  extremity,  contracting  it,  and  acting  as  a  kind  of 
valve,  vrhich  sometimes  entirely  shuts  it.  Hence  the  diffi- 
culty so  often  experienced  of  discovering  the  lower  or  anal 
orifice  of  the  bowel." 

Mr.  Lawrence,  ^*"  in  his  valuable  treatise  on  Ruptures, 
observes  that  "  the  two  portions  of  the  bowel  lie  near  together, 
but  are  not  adherent ;  they  are  separated  by  the  ridge  called  by 
Scarpa  promontorio,  and  by  the  French  eperon.  If  we  intro- 
duce a  finger  into  each  orifice,  and  bring  the  fingers  together, 
they  are  separated  merely  by  the  sides  of  the  two  portions  of 
intestine.  When  it  is  described  that  they  are  kept  apart  by 
an  intervening  partition,  we  must  remember  that  there  is 
nothing  but  the  intervening  tunics.  We  might  pass  an  in- 
strument from  one  end  of  the  bowel  into  the  other,  and  thus 
cause  a  direct  communication  between  them,  by  perforating 
their  coats  ;  but,  as  the  bowels  are  simply  contiguous  without 
adhering,  we  should  make  a  double  wound  into  the  cavity  of 
the  abdomen." 

The  two  extremities  of  the  intestine,  at  first  resembling 
each  other,  soon  exhibit  striking  differences.  The  superior 
portion,  stimulated  by  the  transit  of  fecal  and  alimentary 
matters,  not  only  maintains  its  natural  size,  but  becomes 
thicker  and  stronger.  The  inferior  orifice,  on  the  contrary, 
having  ceased  more  or  less  completely  to  perform  its  natural 
functions,  becomes  atrophied  to  such  a  degree,  that  when 
the  parts  are  examined,  after  the  morbid  condition  has  ex- 
isted several  years,  it  would,  as  M.  Dupuytren  has  remarked, 
be  difficult  to  suppose  that  the  two  portions  of  the  in- 
testine belonged  to  the  same  individual.  Notwithstanding 
this  change  which  takes  place  in  the  coats  of  the  lower 
portion  of  intestine,  it  still  generally  remains  pervious,  and 
its  lining  membrane  continues  to  secrete  a  whitish  viscid 
mucus,  which  may  remain  in  the  canal  for  months  or  years 
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without  acquiring  a  feculent  odour.  The  following  case 
recorded  by  M.  Dupuytren,  however,  shews  that  oblitera- 
tion of  the  lower  portion  of  the  canal  is  not  impossible.  An 
old  man,  ^^^  a  patient  of  M.  Begin  at  the  Val-de- Grace,  had, 
for  more  than  forty  years,  at  the  left  groin,  an  abnormal 
anus  formed  on  the  transverse  arch  of  the  colon.  The 
superior  opening  of  the  intestine  only  could  be  detected.  No 
opening  corresponding  to  the  inferior  extremity  could  be 
discovered  at  the  wound,  in  the  cicatrix,  or  in  the  sur- 
rounding parts.  The  lower  portion  of  intestine,  resembling 
a  solid  white  cord  of  the  size  of  a  goose-quill,  ascended 
to  the  left  kidney,  and  afterwards,  forming  some  turns,  de- 
scended to  the  anus.  At  the  lower  part  it  was  still  open, 
and  contained  whitish  mucus.  Above,  it  was  so  contracted 
as  only  to  admit  a  small  probe ;  and  still  higher,  in  the 
neighbourhood  of  the  accidental  anus,  no  trace  whatever  of 
an  internal  cavity  could  be  discovered. 

A  drawing  in  Dupuytren's  collection,  represented  in  the 
work  of  M.  Bourgery,  exhibits  an  instance  of  intestinal 
fistula,  in  which  the  lower  aperture  was  perfectly  closed 
by  the  projecting  valve. 

EFFECTS    OF    INTESTINAL    FISTULA. 

The  intestine,  in  the  lesions  now  under  consideration,  being 
diverted  from  its  natural  course,  restrained  by  adhesions,  and 
perforated,  is  usually  in  a  condition  unfavourable  for  the 
perfect  performance  of  the  function  of  assimilation.  The 
transit  of  aliment  is  often  accelerated,  and  its  course  short- 
ened ;  consequently,  the  changes  essential  to  a  healthy  diges- 
tion are  imperfectly  performed,  and  the  surface  for  absorption 
is  often  too  limited  for  maintaining  the  nutrition  of  the  body. 
Hence  intestinal  fistula  is  more  dangerous  in  proportion  as  the 
opening  maintains  a  greater  proximity  to  the  stomach.  If  the 
accidental  anus  be  seated  in  the  jejunum,  the  matters  voided 
are  not  fetid,  and  the  patient  usually  dies  in  a  few  days  or 
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weeks  from  inanition.  When  the  opening  is  in  the  ileum, 
nutrition  is  generally  less  seriously  alTected ;  and,  if  it  be 
situated  at  the  lower  part  of  this  intestine,  a  tolerable  degree 
of  health  is  sometimes  maintained.  In  this  condition  the 
evacuations,  having  been  longer  retained,  and  subjected  to 
greater  changes,  have  acquired  a  somewhat  feculent  odour. 
When  the  large  intestine  is  the  seat  of  the  injury,  the  health 
may  remain  perfect,  and  persons  have  been  known  to  acquire 
a  considerable  degree  of  corpulency  during  the  existence  of 
intestinal  fistula  of  the  colon. 

The  injurious  effects  of  intestinal  fistula,  even  when  situ- 
ated m  the  upper  part  of  the  canal,  are  much  mitigated  when 
the  escape  of  alimentary  matters  through  the  abnormal  open- 
ing is  only  partial.  In  this  case  nutriment  may  pass  into  the 
lower  portion  of  the  intestine  in  sufficient  quantity  to  sup- 
port life,  until  the  process  of  spontaneous  cure  is  completed. 
The  interference  of  art  may  also  modify  the  injurious  influ- 
ence of  a  fistula  at  the  upper  part  of  the  small  intestine, 
provided  the  continuity  of  the  canal  be  not  entirely  inter- 
rupted. Thus  moderate  external  pressure  may  sometimes 
prevent  the  escape  of  nutriment,  and  direct  it  into  the  lower 
portion  of  the  tube  ;  but,  in  doing  this,  constant  attention 
should  be  given  to  the  injurious  effects  which  sometimes 
result  from  undue  pressure.  The  serious  consequences  of 
inanition  may  also  be  retarded,  and  sometimes  altogether 
averted,  by  the  use  of  nutrient  clysters. 

COMPLICATIONS    OF    INTESTINAL    FISTULA. 

«.  Prolapse. — As  the  orifice  of  an  intestinal  fistula  is  not 
guarded  by  a  sphincter  muscle,  it  frequently  allows  the 
intestine  to  protrude,  and  to  form  a  tumour,  which  greatly 
aggravates  the  sufferings  of  the  patient. 

At  the  commencement,  the  tumour  appears  as  a  slight 
projection  of  the  mucous  membrane  of  the  intestme,  of  a  red 
colour,  occupying  the  abnormal  opening.     Subsequently,  it 
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increases '  in  size  by  the  further  protrusion  of  the  everted 
intestine.  Desault  has  observed  it  nine  inches  in  length  ; 
Sabatier^**  refers  to  cases  of  greater  magnitude;  and  Scha- 
cher  ^*^  has  described  a  protrusion  of  the  colon  which  mea- 
sured sixteen  inches.  The  size  is  subject  to  variation  from 
position;  after  the  recumbent  posture  has  been  maintained 
for  several  hours,  the  tumour  is  generally  diminished  in  size, 
and  sometimes  altogether  disappears.  Its  growth  is  usually 
gradual ;  but  under  violent  muscular  efforts,  as  coughing,  or 
straining,  it  may  suddenly  attain  considerable  size.  The 
tumour  is  generally  of  an  elongated  and  slightly  tortuous 
form,  contracted  at  its  attachment,  and  perforated  at  its  free 
extremity.  It  is  constituted  externally  by  the  everted  mucous 
membrane  of  the  intestine,  which  is  of  a  red  colour,  and 
has  a  low  degree  of  sensibility ;  and  is  moistened  by  a  secre- 
tion of  mucus,  and,  when  strongly  constricted,  even  by  an 
oozing  of  blood.  The  surface  is  sometimes  wrinkled,  from 
the  presence  of  the  valvulse  conniventes,  and  occasionally 
exhibits  numerous  small  tubercles,  which  are  the  solitary 
glands  in  a  tumid  state.  Sometimes  the  tumour  exhibits 
obscure  vermicular  or  peristaltic  movements. 

Protrusion  of  the  intestine  may  commence  within  a  short 
period  of  the  establishment  of  fecal  fistula.  Sir  Astley 
Cooper  has  observed  it  in  one  month  from  the  occurrence  of 
gangrenous  hernia.  In  a  case  recorded  by  Scarpa,  prolapse 
did  not  occur  until  three  years  had  elapsed.  In  the  latter 
instance  the  abnormal  aperture  had  been  reduced  to  the  size 
of  a  small  fistula. 

The  protrusion  may  occur  at  the  upper,  or  at  the  lower 
opening,  or  at  both  orifices. 

Prolapse  at  the  superior  aperture  is  the  most  frequent,  and 
usually  attains  the  greatest  magnitude.  It  is  easily  recog- 
nised by  the  alimentary  matters  escaping  from  the  opening  at 
its  free  extremity.  Mr.  Lawrence  gives  the  following  de- 
scription of  this  affection  in  a  man  sixty  years  of  age,  who 
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had  voided  the  faeces  entirely  through  the  groin  seventeen 
years.  "  The  projecting  part  was  four  inches  long  when  I 
saw  him ;  and  the  basis,  which  is  the  largest  part,  measured 
nearly  six  inches  in  circumference.  This  prolapsus  never 
recedes  entirely,  but  is  sometimes  considerably  smaller.  It 
has  occasionally  protruded  to  the  length  of  eight  or  ten 
inches,  being  at  the  same  time  equal  in  size  to  the  fore-arm, 
and  bleeding  copiously.  This  is  attended  vnth  great  pain, 
and  only  happens  when  the  bowels  are  much  disordered. 
Warm  fomentations,  and  a  recumbent  position,  relieve  in 
this  case,  by  causing  the  gut  to  return.  The  prolapsus  is  of 
an  uniform  red  colour,  similar  to  that  of  florid  and  healthy 
granulations.  The  surface,  although  wrinkled  and  irregular, 
is  smooth,  and  lubricated  by  a  mucous  secretion.  It  feels 
firm  and  fleshy,  and  can  be  handled  without  exciting  pain  :  it 
approaches  on  the  whole  to  a  cylindrical  form ;  and  its  ante- 
rior loose  extremity,  which  is  of  a  circular  figure,  contains  a 
roundish  depressed  opening,  through  which  the  stools  are 
voided.  The  basis  of  the  swelling  is  continuous  on  all  sides 
with  the  integuments,  and  I  could  discover  no  opening  of  the 
lower  end  of  the  gut." 

/3.  Prolapse  of  the  lower  orifice  of  the  intestine  is  usually  of 
smaller  size,  and  is  known  by  the  opening  at  its  free  extre- 
mity only  giving  exit  to  mucous  secretions  ;  the  fecal  matters 
discharged  from  the  orifice  of  the  upper  portion  of  intestine 
making  their  appearance  near  the  base  of  the  tumour. 

Sabatier,  in  an  interesting  memoii',  has  described  the  case 
of  a  soldier,  who  had  a  fistulous  opening  at  the  right  side, 
communicating  with  the  intestine,  and  allowing  a  partial 
escape  of  the  faeces.  After  this  accidental  aperture  had  ex- 
isted a  year,  he  was  seized  with  colic,  and,  being  obliged  to  go 
to  bed,  found  at  the  wound  a  red  tumour,  equal  in  size  to  a 
small  nipple,  which  increased  rapidly  to  the  size  of  a  fist. 
The  prolapse  afterwards  varied  much  in  size,  but  was  ordi- 
narily about  six  inches  long,  and  one  and  a-half  in  diameter, 
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and  exhibited  very  clearly  the  folds  and  glands  of  the  intes- 
tine. It  was  not  painful.  The  faeces  flowed  constantly  from 
its  basis  in  a  fluid  state,  without  the  patient  being  conscious 
of  their  discharge.  Small  hard  lumps,  resembling  fat  in 
appearance,  were  occasionally  expelled  from  the  rectum. 
The  patient  enjoyed  a  good  state  of  health,  and  was  tolerably 
lusty  and  strong. 

The  same  author  has  also  related  another  example  of  pro- 
lapse occurring  at  the  inferior  opening. 

y.  Prolapse  at  both  orifices  is  occasionally  observed.  In 
this  case,  the  peculiar  character  of  the  excretions  voided  by 
the  two  tumours,  or  the  excretion  of  ahmentary  matters  from 
one  tumour,  and  the  absence  of  such  excretion  from  the 
other,  readily  determine  which  respectively  belongs  to  the 

Fig.  18.* 


Intestinal  fistula  with  double  prolapse.    From  Bourgery. 

*  a.  Prolapse  of  the  upper  portion  of  intestine,     b.  Aperture  of  ditto, 
c.  Prolapse  of  the  lower  portion. 


INTESTINAL   FISTULA.  181 

upper  or  to  the  lower  opening  in  the  intestine.  Sir  Astley 
Cooper  represents  this  double  protrusion  in  the  second  plate 
of  the  first  part  of  his  work  on  hernia.  The  accompanying 
illustration  (fig.  18)  is  taken  from  Bourgery's  work.  Two 
interesting  cases  of  this  afiection  are  quoted  by  Mr.  Law- 
rence, from  Albinus  and  Sabatier. 

8.  Effects  of  prolapse. — Obstruction  to  the  passage  of 
alimentary  matters  from  the  upper  to  the  lower  portion  of 
the  intestine  is  a  frequent  result  of  prolapse.  In  cases 
where  the  evacuations  have  in  part  been  discharged  by  the 
natural  passage,  in  proportion  as  the  protrusion  increases,  the 
natural  evacuations  diminish,  and  at  length  become  entirely 
interrupted.  Hence  it  is  evident,  that,  in  our  attempts  to 
restore  the  continuity  of  the  alimentary  canal,  it  is  highly 
important  to  guard  against  the  occurrence  of  prolapse. 
When  the  protrusion  is  great,  painful  dragging  sensations  in 
the  abdomen  are  experienced ;  and  the  patient  is  sometimes 
involuntarily  compelled  to  incline  the  trunk  forwards.  Al- 
though intestinal  fistula  complicated  with  prolapse  has  been 
shewn  to  be  occasionally  compatible  with  continuance  of  hfe 
and  tolerable  health,  yet  it  may  be  stated  as  a  general  rule, 
that  this  complication  aggravates  all  the  inconveniences  result- 
ing from  intestinal  fistula ;  nutrition  is  more  seriously  dis- 
turbed, emaciation  proceeds  more  rapidly,  and  the  unfortunate 
patient  is  more  hable  to  sink  from  inanition. 

e.  Causes  of  prolapse. — The  weakened  state  of  the  abdo- 
minal walls  at  the  site  of  the  abnormal  opening,  and  the 
absence  of  the  sphincter  muscle  to  protect  it,  are  the  principal 
predisposing  causes  of  the  aff'ection.  Undue  action  of  the 
respiratory  muscles,  in  coughing,  straining,  or  other  violent 
efibrts,  is  the  general  exciting  cause. 

'C  Changes  of  organization  in  the  prolapsed  part. — The 
dense  resisting  cicatrix,  which  bounds  the  abnormal  opening, 
exerts  more  or  less  constricting  influence  upon  the  protrusion, 
by  which  a  congested  state  of  the  minute  vessels  of  the  part 
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is  produced.  Hence  the  mucous  membrane  appears  red  and 
turgid,  and  the  entire  mass  becomes  thickened  and  indurated 
by  interstitial  deposition.  Adhesions  also  occur  which  some- 
times render  the  tuiiaonv  irreducible.  So  great  is  the  constric- 
tion in  some  instances  that  actual  strangulation  occurs. 

Intestinal  fistula  complicated  with  hernia. — Internally  the 
two  divided  portions  of  intestine,  where  they  join  each  other 
at  an  angle,  form  a  kind  of  pouch  communicating  with 
the  general  cavity  of  the  abdomen.  Into  this  bag  the  loose 
viscera  are  received,  and  under  great  pressure  of  the  respira- 
tory muscles  sometimes  form  a  hernial  protrusion  at  the 
abnormal  opening. 

ACCIDENTS    LIABLE    TO    OCCUR    AFTER    RECOVERY. 

After  intestinal  fistula  has  closed,  the  patient,  frequently 
remains  liable,  from  irregularities  in  diet,  to  attacks  of  colic 
and  obstruction  of  the  bowels  ;  for,  although  the  intestinal 
canal  may  have  been  sufficiently  restored  to  allow  of  the 
passage  of  liquid  matters,  it  nevertheless  continues  often 
reduced  in  size  below  its  natural  capacity,  and  is  unable  to 
transmit  solid  masses  of  undigested  food. 

In  consequence  of  this  diminished  size  of  the  bowel,  solid 
substances  are  arrested  at  the  part,  and  excite  spasmodic  or 
inflammatory  affections.  Hence  it  is  found  that  those  indivi- 
duals who  have  recovered  from  intestinal  fistula  are  peculiarly 
liable  to  attacks  of  colic  from  irregularities  in  diet.  Some- 
times the  mischief  resulting  from  the  obstruction  is  more 
serious.  In  the  case  recorded  by  Scarpa,^*^  which  has  already 
been  referred  to,  the  shells  and  claws  of  cray-fish  were 
arrested  at  the  injured  part  of  the  bowel,  the  coats  of  the 
intestine  were  ruptured,  and  feculent  matter  was  effused 
into  the  cavity  of  the  peritoneum. 

Occasionally  the  inflammation,  excited  by  the  accumulation 
of  hard  and  undigested  substances  at  the  contracted  part, 
causes  the  cicatrix  to  open.     This  result  may  be  regarded  as 
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a  favourable  termination  of  the  obstruction  ;  for  the  feculent 
discharge  thereby  obtained  is  generally  followed  by  a  relief 
of  the  inflammatory  symptoms,  and  the  wound  in  most 
instances  soon  closes. 

TREATMENT    OF    INTESTINAL    FISTULA. 

After  reflecting  upon  the  various  changes  which  conduce 
to  the  spontaneous  cure  of  intestinal  fistula,  and  the  causes 
which  sometimes  interrupt  the  process,  the  surgeon  will 
enter  upon  the  treatment  of  abnormal  openings  in  the 
intestines  with  the  firm  conviction,  that  in  many  instances  he 
ought  only  to  be  a  quiet  spectator  of  Nature's  work ;  that  he 
may  sometimes  gently  aid  her  efibrts  by  removing  or  mitigat- 
ing such  causes  as  disturb  or  interrupt  her  functions ;  and 
that  occasionally,  when  the  natural  efibrts  fail,  he  may  feel 
justified  in  interposing  the  bolder  hand  of  art. 

As  the  treatment  of  hernia  in  a  state  of  gangrene  has 
already  been  discussed,  it  is  only  necessary  in  this  place  to 
consider  the  subsequent  stage  of  the  malady,  when  the  sloughs 
have  separated,  the  faeces  are  escaping  from  the  wound,  granu- 
lation is  commencing,  and  the  adhesions  uniting  the  intestine 
to  the  neck  of  the  sac  are  becoming  firmly  organized.  In  this 
stage,  the  process  should  be  allowed  to  advance  without 
interruption  ;  the  comfort  of  the  patient  being  secured  by 
attention  to  cleanliness,  the  frequent  removal  of  the  excre- 
tions, and  by  correcting  the  fetor  of  the  discharges  by  the  appli- 
cation of  linen  wet  with  some  antiseptic  lotion  (creasote  half  a 
drachm,  distilled  water  one  pint).  Should  inflammation  exist 
within  the  abdomen,  it  must  be  combated  by  appropriate 
treatment.  The  strength  of  the  patient  should  be  supported 
by  nutrient  liquids ;  and,  if  the  passage  of  feeces  from  the 
lower  part  of  the  intestinal  canal  be  not  entirely  interrupted, 
the  occasional  evacuation  of  the  lower  bowel  must  be  pro- 
moted by  means  of  clysters. 

During  the  progress  of  the  case,  those  changes  which  have 
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been  already  noticed  as  conducing  to  the  pennanent  restora- 
tion of  tlie  alimentary  canal,  and  to  the  closure  of  tlie  external 
wound,  gradually  proceed,  and  more  or  less  perfectly  accom- 
plish the  cure.  In  aiding  these  processes,  or  in  altogether 
superseding  them  when  they  are  ineffectual,  various  remedial 
measures  are  indicated. 

The  two  principal  indications  to  be  fulfilled  in  most  cases 
are,  to  remove  the  obstruction  caused  by  the  projecting  ridge 
or  valve,  and  to  close  the  external  wound.  Besides  these, 
there  are  others,  which  are  often  important,  and  even  essential 
to  be  fulfilled.  These  indications,  and  the  means  by  which 
they  may  be  accomplished,  will  be  considered  in  the  following 
order : 

1.  To  diminish  or  remove  the  obstruction  from  the  pro- 
jecting ridge  or  valve. 

2.  To  support  nutrition. 

3.  To  solicit  the  natural  action  of  the  bowels. 

4.  To  prevent  or  relieve  prolapse. 

5.  To  prevent  premature  closure  of  the  external  wound,  or 
to  obviate  the  evils  resulting  from  it. 

6.  To  close  the  external  wound. 

7.  To  palliate  the  evils  of  fistula  when  it  cannot  be  cvired. 
1 .   To  diminish  or  remove  the  obstruction  from  the  projecting 

valve  or  ridge. — The  means  by  which  this  object  may  be 
entirely,  or  in  part,  accomplished,  are,  diet,  external  pres- 
sure, direct  pressure  on  the  projecting  part,  and  surgical 
operation. 

Diet. — It  has  been  already  shewn  that  the  intestinal  con- 
tents, in  passing  over  the  projecting  ridge,  have  a  tendency  gra- 
dually to  diminish  its  prominence,  and  to  push  it  towards  the 
lower  opening  of  the  intestine.  Guided  by  this  observation, 
Scarpa,  in  accordance  with  the  views  of  Louis,  and  in  opposi- 
tion to  those  of  La  Peyronie,  who  adopted  a  rigid  diet,  under 
the  hope  of  speedily  closing  the  external  wound,  recommended 
that  the  patient  should  be  nourished  by  an  abundant  quantity 
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of  nutriment  of  good  quality,  and  of  easy  digestion,  in 
order  that  the  alimentary  canal  might  be  distended  at  the 
injured  part,  and  sufficiently  dilated  to  allow  of  its  func- 
tions being  well  performed  before  the  abnormal  opening 
closed. 

In  availing  ourselves  of  the  mechanical  assistance  of  the 
intestinal  contents  for  pushing  back  the  projecting  valve,  and 
thereby  restoring  their  natural  course,  I  would  ad^dse  the 
employment  of  a  moderate  quantity  of  non-stimulating  nutri- 
tious food,  avoiding  all  extremes,  either  in  the  way  recom- 
mended by  La  Peyronie,  or  in  that  pursued  by  Scarpa. 
The  rude  plan  of  distension  adopted  by  the  latter  would, 
especially  in  an  early  stage  of  the  process,  tend  to  destroy 
the  adhesions  upon  which  the  safety  of  the  patient  depends. 
The  employment  of  purgatives,  which  Scarpa  regards  with 
favour,  I  also  consider  to  be  highly  injudicious  ;  since,  by 
unduly  exciting  the  peristaltic  action  of  the  mtestines,  it  is 
calculated  to  disturb  the  recently  formed,  and  perhaps  im- 
perfectly organized  adhesions,  and  to  interrupt  the  process  of 
nutrition.  In  some  cases  it  is  even  necessary  to  give  astrin- 
gent medicine,  to  retard  the  unduly  accelerated  transit  of 
alimentary  matter,  which  is  most  liable  to  occur,  and  to  pro- 
duce injurious  effects  when  the  opening  is  situated  in  the 
upper  part  of  the  canal.  When  a  portion  of  the  intestinal 
contents  makes  its  way  into  the  lower  part  of  the  tube,  the 
occasional  use  of  simple  clysters  is  in  some  cases  necessary. 

External  pressure. — Pressure  applied  to  the  external  open- 
ing, so  as  more  or  less  perfectly  to  prevent  the  escape  of  the 
intestinal  contents,  may  sometimes  be  beneficially  employed 
in  causing  the  alimentary  matters  to  press  with  greater  force 
upon  the  projecting  ridge,  and  thereby  to  aid  in  diminishing 
the  obstruction  which  it  causes.  But,  in  thus  employing 
pressure  as  a  remedial  agent,  great  caution  is  required.  In 
the  early  stage,  before  the  adhesions  are  fully  organized,  it 
may  give  rise  to  feculent  effusion  in  the  peritoneum  ;  and  at 
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any  period,  unless  its  effects  be   carefully  watched,  serious 
intestinal  obstruction  might  be  produced. 

Direct  pressure  upon  the  projecting  ridge. — Desault  at- 
tempted to  remove  the  obstruction  by  introducing  into  the 
two  ends  of  the  bowel  a  long  tent,  so  as  to  dilate  the  lower 
portion  of  intestine,  and  to  facilitate  the  passage  of  faeces.  In 
this  way  he  tried  to  efface  the  angular  projection,  and  to 
cause  the  two  ends  of  intestine  so  far  to  correspond  that  the 
alimentary  matters  might  find  a  passage  from  the  superior  to 
the  inferior  opening.  He  placed  also  a  plug  of  linen  in 
the  external  aperture  to  prevent  the  escape  of  fecal  mat- 
ters, and  assisted  the  treatment  by  laxatives  and  clysters. 
When  success  attended  the  plan,  it  was  first  indicated  by  the 
escape  from  the  anus  of  air,  and  then  of  faeces ;  and,  as  the 
latter  increased,  the  external  wound  contracted.  Desault 
adopted  the  practice  in  the  case  of  Francois  Vialter,  a  sailor, 
who  was  wounded  in  the  abdomen  by  the  bursting  of  a 
bomb.  The  wound  was  situated  on  the  right  side,  and 
extended  from  two  inches  above  the  external  ring  to  the 
bottom  of  the  scrotum,  where  it  had  exposed  the  testicle.  A 
portion  of  intestine,  an  inch  in  length,  completely  divided  by 
the  accident,  appeared  at  the  upper  part,  and  was  withdrawn 
into  the  abdomen  during  the  washing  of  the  wound.  This 
injury  was  followed  by  intestinal  fistula  and  double  prolapse. 
After  four  years  he  entered  the  Hotel  Dieu  at  Paris,  on  the 
29th  of  September  1790,  when  "  the  prolapse  had  acquired  a 
considerable  bulk,  its  form  was  nearly  conical,  and  it  mea- 
sured nine  inches  in  length  ;  the  middle  and  anterior  part  was 
very  prominent.  Its  basis,  rather  contracted,  appeared  to 
proceed  from  beneath  a  fold  of  the  skin  just  above  the  ring  ; 
the  apex  reached  to  the  middle  of  the  thigh,  and  possessed  a 
small  opening,  through  which  the  fasces  issued.  Nothing  had 
passed  by  the  anus  since  the  period  of  the  wound,  except  a 
little  whitish  matter,  at  intervals  of  three  or  four  months. 
The  surface  of  the  swelling  was  everywhere  red  and  folded ; 
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and  these  folds,  resembling  the  valvular  productions  of  the 
mucous  membrane,  were  particularly  conspicuous  belovr.  A 
smaller  swelling,  similar  to  the  former  in  colour  and  consis- 
tence, was  placed  externally  to  it,  having  an  oval  form,  and 
discharging  a  little  serous  fluid  from  a  puckered  orifice. 
Both  possessed  a  kind  of  peristaltic  motion,  which  could  be 
excited  by  throwing  a  few  drops  of  water  on  them."  By 
pressure  with  the  hands,  continued  for  a  few  minutes,  De- 
sault  succeeded  in  diminishing  the  size  of  the  swelling ; 
and,  after  maintaining  a  moderate  degree  of  pressure  with  a 
bandage  for  four  days,  he  accomplished  the  entire  reduction 
of  the  prolapse.  A  thick  linen  tent,  three  inches  in  length, 
was  introduced  into  the  intestine,  and  maintained  there  by  a 
proper  bandage.  He  "  proposed  to  remove  this  twice  a  day 
for  the  evacuation  of  faeces ;  but  after  some  noise  in  the 
bowels,  accompanied  by  an  acute  sense  of  heat,  wind  passed 
by  the  anus ;  colicky  sensations,  and  twitching  pains  in  the 
rectum,  followed  ;  and  half  a  pint  of  fluid  matter  was  dis- 
charged through  the  rectum.  Eight  evacuations  of  the  same 
kind,  preceded  by  similar  feelings,  took  place  during  the 
night,  and  made  the  patient  rather  weak.  The  stools  were 
very  numerous  in  the  three  following  days  ;  but  they  gradu- 
ally became  thicker,  and  diminished  in  number.  The  linen 
tent  was  discontinued  on  the  eighth  day,  and  the  opening 
was  closed  by  lint  and  compresses,  supported  by  a  truss  wdth 
a  broad  flat  pad.  This  plan  entirely  prevented  the  escape  of 
fecal  matter  by  the  wound.  The  young  man  perfectly 
recovered.^*''^ 

In  a  case  resembling  the  above,  Scarpa  adopted  a  somewhat 
similar  practice.  He  introduced  into  the  fistulous  canal  a 
tent  of  linen  about  the  size  of  the  finger,  an  inch  and  a  half 
long.  In  a  few  hours  the  patient  repeatedly  went  to  stool. 
The  use  of  the  tent  was  continued  for  a  week,  and  afterwards 
simple  dressings  were  applied  to  the  wound.  The  external 
opening,   however,  did    not   permanently   close,  and   it   was 
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necessary  for  the  patient  to  continue  the  use  of  the  tent,  sup- 
ported by  a  bandage.^*^  The  practice  of  Desault  was  suc- 
cessfully adopted  in  a  case  treated  by  Larrey.^*9 

Dupuytren^^"  also  attempted  to  relieve  the  obstruction 
by  direct  pressure  against  the  projecting  ridge  from  without. 
For  this  purpose  he  constructed  an  instrument,  of  which  one 
end  was  a  crescent,  three-quarters  of  an  inch  in  width,  the 
edge  and  points  being  smooth  and  covered  with  linen.  This 
crescent  was  fixed  on  a  stem,  two  or  three  inches  long,  termi- 
nated by  an  elongated  plate,  perforated  with  openings  at  each 
end  for  the  passage  of  strings,  by  means  of  which  the  instru- 
ment could  be  fixed  in  its  place.  This  plan  was  tried  in 
1809  on  a  patient  in  the  H6tel  Dieu.  Pain,  colic,  and 
nausea  soon  came  on,  and  he  left  the  hospital  unrelieved. 

The  practice  adopted  by  Desault  and  Dupuytren  is  here 
introduced  more  for  the  purpose  of  completing  the  history  of 
accidental  anus,  than  as  a  plan  to  be  imitated.  I  do  not 
consider  that  in  any  case  the  surgeon  is  justified  in  thus 
incurring  the  risk  of  disturbing  the  adhesions  which  unite 
the  intestine  to  the  walls  of  the  abdomen  and  the  sac. 

Perforation  of  the  partition. — M.  Dupuytren, ^^^  not  satis- 
fied with  the  various  attempts  which  had  been  made  to  push 
back  the  projecting  angle,  conceived  the  idea  of  establishing 
a  direct  communication  between  the  two  portions  of  intestine, 
by  perforating  or  destroying  the  intervening  angle  and  parti- 
tion. Having  ascertained,  by  experiments  on  animals,  that  a 
seton,  passed  from  one  portion  of  bowel  to  the  other  through 
their  contiguous  walls,  excited  adhesion  of  their  peritoneal 
surfaces,  he  practised  this  process  on  the  17th  of  May,  1813, 
upon  a  man,  thirty-six  years  of  age,  who  had  intestinal  fistula 
following  the  loss  of  a  loop  of  intestine  three  or  four  inches 
in  length,  in  consequence  of  gangrenous  hernia.  The  two 
ends  of  intestine  were  lying  parallel  to  each  other,  and  were 
separated  by  a  very  prominent  ridge.  M.  Dupuytren  cau- 
tiously passed   a  curved  needle   as  high   as  possible  into  the 
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upper  portion  of  intestine,  and  brought  it  out  at  the  corre- 
sponding part  of  the  lower  portion,  armed  with  a  thread,  which 
was  allowed  to  remain  in  the  perforation.  A  few  days  after, 
a  seton  attached  to  the  thread  was  drawn  through  the  same 
opening ;  air  of  feculent  odour  soon  began  to  pass  by  the 
anus.  After  eight  days,  the  size  of  the  seton  having  been 
gradually  increased,  the  patient  experienced  some  pains  in 
the  abdomen,  and  faeces  began  to  take  the  natural  course. 
The  projecting  ridge,  reduced  to  a  narrow  band  as  the  aper- 
ture was  progressively  enlarged,  at  length  gave  way,  and  a 
free  communication  between  the  two  ends  of  intestine  was 
established.  Some  portions  of  intestinal  matters  still  escaped 
by  the  wound ;  and  M.  Dupuytren,  desirous  of  preventing 
the  unnatural  discharge,  and  concluding  that  the  two  portions 
of  intestine  had  become  adherent  to  a  considerable  extent 
beyond  the  perforation,  cut  away  portions  of  the  partition  by 
curved  probe-pointed  scissors,  repeating  the  operation  at  in- 
tervals of  three  or  four  days.  Yielding  at  length  to  the  im- 
]Dortunities  of  his  patient,  he  one  day  removed  the  intervening 
substance  more  freely ;  and  peritonitis,  speedily  proving  fatal, 
followed.  On  examination  of  the  body,  no  opening  into  the 
peritoneum  could  be  detected,  and  there  was  not  any  feculent 
effusion.  The  opening  between  the  two  portions  of  intestine 
was  about  two  inches  in  extent.  The  two  extremities,  for- 
merly separated  by  a  prominent  angle,  now  presented  a  uni- 
form cavity,  on  the  posterior  wall  of  which  was  observable 
the  cicatrix  which  marked  the  place  of  section  of  the  intes- 
tine. A  similar  operation  had  been  previously  performed  by 
Schmalkalden  in  Germany,  and  by  Dr.  Physick  in  America, 
without  being  known  to  M.  Dupuytren. 

Destruction  of  the  partition  by  the  enterotome. — From  the 
difficulty  of  passing  the  needle  to  a  sufficient  height  in  the 
intestine,  and  from  the  danger  of  there  being  perforation 
without  adhesion  in  those  cases  where  the  two  portions  of 
intestine  were   not  parallel  and  in  contact,  M.   Dupuytren 
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relinquished  this  mode  of  operation,  and  directed  his  energies 
to  the  discovery  of  one  less  objectionable.  Accordingly  he 
devised  an  instrument,  which  he  has  named  the  enterotome,^^^ 
(fig.  19,)  calculated  to  seize  the  parts,  to  hold  them  in  appo- 
sition, and  forcibly  to  compress  them.  The  result  of  its 
application  vv^ould  be,  the  destruction  of  the  vitality  of  the 
inclosed  part,  the  detachment  of  the   dead  portion  by  the 
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Dujrayten's  Enterotome.     After  Bourgery. 

sloughing  process,  and  the  union  by  adhesion  of  the  adjacent 
living  parts,  held  in  apposition  by  the  instrument. 

The  instrument  is  a  kind  of  forceps,  consisting  of  three 
pieces ;  namely,  two  branches,  which  lock  like  the  blades  of 
forceps  used  in  midwifery,  and  a  screw,  whereby  the  handles 
can  be  approximated  or  separated.  The  branches  are  each 
six  or  seven  inches  in  length,  consisting  of  the  blade  and  the 
handle,  between  which  is  the  part  constituting  the  joint.  The 
blade  of  the  male  branch  is  received,  to  the  depth  of  a  line, 
in  a  groove  formed  in  the  female  branch,  as  the  edge  of  a 
pocket-knife  fits  into  the  groove  of  its  handle.  This  blade  is 
four  inches  long,  three  lines  wide,  and  half  a  line  thick  on 
what  may  be  called  its  cutting  edge,  which  is  undulated, 
and  terminates  in  a  small  spheroidal  button.  The  female 
branch  is  grooved  to  receive  the  cutting  edge  of  the  male,  the 
margins  of  the  groove  being  undulated  in  correspondence 
with  the  waving  line  of  the  male  branch.  The  button  at  the 
end  of  the  male  is  received  into  a  cavity  of  the  female  branch. 
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The  blades  separately  introduced  into  the  two  portions  of 
intestine,  and  afterwards  approximated,  compress  the  project- 
ing ridge  and  intervening  partition  between  their  undulating 
edges.  By  increasing  the  pressure,  the  inclosed  parts  lose 
their  vitality,  and  are  afterwards  detached,  being  retained 
within  the  grasp  of  the  instrmnent.  Whilst  the  partition  is 
thus  undergoing  division,  the  accompanying  adhesive  process 
prevents  the  cavity  of  the  peritoneum  being  laid  open. 

Before  applying  the  instrument,  it  is  necessary  to  ascertain 
with  precision  the  situation  and  direction  of  the  two  ends  of 
intestine.  The  superior  opening,  from  its  large  size  and  the 
escape  of  feculent  matter,  may  in  general  be  easily  detected  ; 
but  the  lower  aperture,  which  is  usually  reduced  in  size, 
pushed  out  of  its  original  position,  and  concealed  by  the  pro- 
jecting valve  and  the  inequalities  in  the  wound,  is  with  diffi- 
culty found,  and  has  sometimes,  even  by  M.  Dupuytren,  not 
been  detected  until  after  several  days  have  been  devoted  to 
the  search. 

This  object  being  attained,  the  operator  introduces  one 
branch  of  the  enterotome,  guided  by  the  fore-finger  of  the  left 
hand,  into  one  end  of  the  bowel,  to  a  depth  varying  according 
to  circumstances  from  one  to  four  inches.  An  assistant  now 
supports  this  branch,  whilst  the  surgeon  introduces  in  the 
same  manner  the  second  branch  into  the  other  portion  of 
bowel  to  the  same  depth.  The  two  branches  are  now  united, 
like  those  of  forceps  used  in  midwifery,  care  being  taken 
that  the  button  at  the  end  of  the  male  is  received  into  the 
cavity  of  the  female  branch.  The  approximation  of  the 
blades  is  now  effected  by  means  of  the  screw,  to  such  a  degree 
as  to  destroy  the  vitaHty  of  the  included  part.  Every  second 
day  the  pressure  must  be  increased,  lest  from  the  shrinking  of 
the  included  tissues,  the  circulation  in  these  structures  should 
not  have  been  perfectly  arrested. 

During  the  time  the  enterotome  is  applied,  it  is  necessary 
to  employ  a  diluent  diet,  perfect  rest,  emollient  fomentations, 
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and  mucilaginous  clysters  frequently  repeated.  Slight  pain, 
or  moderate  increase  in  the  heat  of  the  skin,  or  frequency 
of  the  pulse,  need  not  excite  alarm  ;  but  if  inflammatory 
symptoms  of  considerable  intensity  occur,  attended  with 
nausea,  hiccup,  and  vomiting,  local  and  general  evacuations 
of  blood,  repeated  according  to  circumstances,  the  most  rigid 
diet  and  the  occasional  use  of  sedatives  are  required. 

According  to  Dupuytren,  the  employment  of  the  entero- 
tome  does  not  usually  give  rise  to  pain,  colic,  vomiting,  intes- 
tinal obstruction,  or  constitutional  irritation.  On  the  contrary, 
he  states  that  such  symptoms  only  occurred  in  a  small  pro- 
portion of  the  cases  in  which  he  operated,  and  that  the  inflam- 
mation was  limited  to  the  parts  embraced  by  the  instrument. 

When  first  applied,  the  enterotome  is  fixed  ;  after  a  few 
days  it  becomes  loose,  its  mobility  increasing  until  it  drops 
out  about  the  eighth  day,  carrying  with  it  the  included  por- 
tion of  the  intestinal  coats,  in  a  dry  state,  resembling  parch- 
ment. By  this  loss  of  substance,  the  obstruction  produced 
by  the  projecting  valve  and  intervening  partition  is  removed, 
and  a  direct  communication  between  the  upper  and  lower 
portions  of  intestine  is  established.  The  fecal  matters  fre- 
quently begin  to  resume  their  natural  course  even  before  the 
instrument  is  detached.  For  a  few  days  the  evacuations  are 
generally  liquid,  frequent,  and  attended  with  griping ;  by 
degrees  they  become  more  solid  and  less  frequent,  and  at 
length  assume  a  natural  character.  After  the  separation  of 
the  enterotome,  the  external  wound,  for  some  time,  rapidly 
diminishes  in  size  ;  but  it  is  generally  slow  in  completely  cica- 
trizing, sometimes  requiring  the  assiduous  efforts  of  the  sur- 
geon to  be  exerted  during  many  weeks  or  months  before  its 
closure  is  completed. 

An  opportunity  was  afforded  to  Professor  Lallemand  of  ex- 
amining the  body  of  a  patient  seven  years  after  he  had  been 
successfully  treated  by  the  enterotome  for  abnormal  anus 
following  gangrenous  hernia.     "  On  examining  the  body  after 
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death,  there  was  found  in  the  left  inguinal  region  an  oblique 
fistulous  opening,  of  the  size  of  a  crown,  leading  into  the  canal. 
Around  this,  to  the  extent  of  five  or  six  lines,  was  a  thin 
shining  cicatrix,  in  which  wrinkled  folds  of  the  skin  termi- 
nated. A  portion  of  ileum,  not  differing  from  the  usual 
appearance  of  the  intestine,  was  adherent  to  the  left  inguinal 
region  by  two  slender  columns.  One  of  these,  four  lines 
long  by  two  in  width,  contained  the  canal  of  communication 
between  the  fistula  and  the  cavity  of  the  intestine.  This 
canal  passed  through  the  inguinal  ring,  which  was  short  and 
nearly  direct.  The  other  was  an  ordinary  slender  fibrous 
adhesion."  "  As  soon  as  the  fistulous  communication  had 
passed  the  ring,  it  began  to  enlarge  and  assume  the  funnel 
shape,  and  was  quickly  lost  in  the  cavity  of  the  intestine. 
When  the  latter,  which  presented  the  usual  circular  figure, 
was  laid  open,  a  slight  prominence  marked  the  situation  which 
had  been  occupied  by  the  ridge  ;  the  mucous  membrane  was 
just  the  same  here  as  elsewhere.  In  short,  the  intestine, 
which  had  not  only  been  retracted  within  the  abdomen,  but 
carried  to  some  distance,  so  as  to  be  quite  free  from  the  in- 
guinal canal,  except  at  the  adhesion  already  mentioned,  had 
recovered  its  natural  curve  within  the  belly,  and  presented 
very  little  appearance,  either  on  the  exterior  or  interior,  of 
the  loss  of  substance  which  it  had  undergone,  and  of  the 
operation  by  which  the  natural  course  of  its  contents  had 
been  restored."  ^^^ 

M.  Dupuytren  gives  the  following  statement  of  the  result 
of  forty-one  operations  by  means  of  the  enterotome,  per- 
formed by  himself,  M.  Lallemand,  and  others.  The  abnor- 
mal opening  in  three-fourths  of  these  cases  resulted  from 
gangrenous  hernia ;  in  the  remaining  fourth,  from  wounds  of 
the  abdomen,  with  more  or  less  loss  of  substance  of  the  intes- 
tine. Three  of  the  patients  died ;  one  from  feculent  efiusion, 
a  second  from  "  indigestion,"  and  a  third  from  acute  perito- 
nitis.    Of  the  remaining  thirty-eight,  the  greater  part  expe- 
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rienced  no  unfavourable  symptoms  ;  colic,  nausea,  and  vomit- 
ing, however,  occurred  in  some,  but  yielded  to  aerated 
draughts,  leeches  applied  near  the  anus,  fomentations,  and 
abstinence.  Recovery  was  not  equally  perfect  in  all :  nine 
had  fistula  remaining,  which  required  the  use  of  a  compressing 
bandage  to  prevent  the  escape  of  air,  mucus,  bile,  and  even 
feculent  matters.  The  remaining  twenty-nine  were  perma- 
nently and  completely  cured  in  a  period  varying  from  two  to 
six  months. 

From  the  observations  of  M.  Jobert,  it  appears  that  the 
operation  with  the  enterotome  has  not  proved  so  mild  in  its 
effects  when  practised  by  other  surgeons  as  in  the  cases 
treated  by  M.  Dupuytren.  He  found  that  the  patients  were 
affected  with  fever  and  vomiting,  and  that  the  face  became 
contracted  and  of  a  dark  hue.  He  states  that  a  patient  died 
from  inflammation,  occasioned  by  the  use  of  the  enterotome, 
in  the  Hotel  Dieu  of  Amiens,  and  that  other  fatal  cases  have 
been  recorded.  A  patient  treated  by  M.  Velpeau^^*  died 
from  fecal  effusion  on  the  seventh  day  after  the  application 
of  the  enterotome.     Scarcely  any  adhesion  had  been  effected. 

These  unfavourable  results  ought  not  only  to  guard  the 
operator  from  being  too  sanguine  in  his  expectations  of 
success,  but  also  to  impress  upon  his  mind  the  importance 
and  necessity  of  using  every  effort  to  avert  or  mitigate 
those  injurious  consequences  to  which  the  operation,  un- 
doubtedly fraught  with  danger,  may  probably  give  rise. 

Modification  of  the  enterotome. — M.  Delpech  successfully 
employed,  in  a  case  of  intestinal  fistula  following  mortified 
hernia,  an  instrument  somewhat  differently  constructed  from 
that  of  M.  Dupuytren.  Each  of  the  branches  was  a  little 
curved,  and  ended  in  an  oval  plate  an  inch  in  length. 
When  introduced,  and  brought  together  by  the  screw,  in 
consequence  of  the  curved  form  of  the  branches,  such  por- 
tion only  of  the  intestinal  partition  was  compressed  as  was 
inclosed   between    the  two  plates.     The  object  was  to  de- 
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stroy  a  smaller  portion  of  the  partition  at  one  time,  and 
to  repeat  the  process  until  a  sufficient  opening  should  be 
made  in  it.  It  was  also  imagined  that  the  form  of  open- 
ing thus  produced  would  be  more  advantageous  than  the 
elongated  slit  resulting  from  the  application  of  Dupuytren's 
instrument.  The  result  of  this  case  was  perfectly  satisfac- 
tory, but  it  is  doubtful  whether  the  modified  form  of  the 
enterotome  possesses  any  advantages  over  the  original.  The 
broad  extremity  of  the  blades  would  generally  be  attended 
with  more  difficulty  in  the  introduction,  when  the  external 
wound  is  much  contracted  ;  and,  on  bringing  the  compress- 
ing parts  of  the  blades  into  apposition,  there  would  be 
greater  risk  of  including  within  their  grasp  neighbouring 
portions  of  omentum  or  intestine.  Besides,  it  is  known 
that  the  elongated  opening  produced  by  Dupuytren's  ente- 
rotome is  quite  adequate  to  the  free  transmission  of  the 
intestinal  contents,  and  that  by  their  pressure  it  assumes 
a  rounded  form.  In  the  case  examined  by  Professor  Lalle- 
mand  seven  years  after  the  operation,  the  intestine  "  pre- 
sented the  usual  circular  figure." 

With  a  view  of  obtaining  a  circular  opening  in  the  par- 
tition, an  enterotome  has  been  devised,  having  each  of  the 
branches  terminated  by  a  large  segment  of  a  circle.  One 
segment  has  a  prominent  edge,  which  is  received  into  a  cor- 
responding groove  in  the  other.  Each  segment  is  provided 
with  joints,  moved  by  a  sliding  stem,  allowing  their  circu- 
lar form  to  be  temporarily  altered  into  the  elliptical,  for 
the  convenience  of  introduction  into  a  narrow  aperture. 

In  an  obliging  communication  which  I  have  received  from 
M.  Bourgery,  he  informs  me,  that  the  instrument  repre- 
sented m  the  accompanying  figures  is  his  own  modifica- 
tion of  the  enterotome  of  M.  Liotard.  The  instrument 
of  the  latter  surgeon  was  successfully  used  on  animals, 
and  once  employed  with  advantage  on  the  human  subject, 
by   M.    Blandin,    who   experienced   much    cUfficulty   in   the 
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Segmental  Enterotome.     From  Bourgery. 
a.  b,  b.  Situation  of  the  moveable  joints. 
c.  Sliding  stem. 


Segmental  Enterotome,  viewed  laterally. 
c.  Sliding  stem. 


Head  of  Segmental  En- 
terotome, closed  for  the 
purpose  of  introduc- 
tion. 

a.  b,  b.  The  moveable 
joints. 


Segmental  Enterotome  applied. 
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introduction  of  the  large  circle  into  the  fistula ;  on  which 
account  M.  Bourgery  devised  the  present  modification, 
whereby  the  breadth  of  the  compressing  part  of  the  in- 
strument can  be  diminished. 

Time  of  operation. — From  the  successful  case  of  Delpech, 
in  which  the  enterotome  was  applied  on  the  forty-first  day 
after  the  gangrenous  hernia  was  opened,  it  appears  that 
the  operation  may  be  safely  undertaken  at  this  early  pe- 
riod :  but  it  may  be  doubted  whether,  as  a  general  rule, 
the  time  selected  in  this  case  is  not  earlier  than  is  desira- 
ble, at  least  in  those  cases  of  intestinal  fistula  which  re- 
sult from  mortified  hernia ;  for  it  has  been  shown,  that,  in 
this  form  of  the  aff'ection,  the  spontaneous  efibrts  of  na- 
ture to  relieve  the  local  mischief  are  great,  and  that  they 
are  progressively  advancing  for  a  long  period  of  time.  It 
would  therefore  be  unwise  to  subject  the  patient  to  so  for- 
midable an  operation  until  all  hope  of  spontaneous  cure 
had  ceased.  When  the  abnormal  opening  has  been  pro- 
duced by  wound  of  the  abdomen  attended  with  loss  of 
substance  of  the  intestine,  there  is  less  hope  of  the  natu- 
ral powers  restoring  the  continuity  of  the  canal ;  and  con- 
sequently, in  such  cases,  the  enterotome  might  with  pro- 
priety be  applied  at  an  earlier  period. 

Future  experience  must  decide  whether  it  is  safer  to 
apply  the  pressure  in  the  first  instance  with  such  intensity 
as  entirely  to  destroy  the  vitality  of  the  included  parts  ;  or 
to  use  more  moderate  pressure  at  first,  and  gradually  to 
increase  it  afterwards.  M.  Dupuytren  says,  "  We  need 
not  fear  to  carry  the  pressure  of  the  enterotome  on  the 
first  day  so  far  as  to  suspend  life  in  the  included  parts. 
This  is  the  plan  most  likely  to  prevent  pain  and  inflam- 
mation." Mr.  Lawrence  recommends  that  the  pressure  of 
the  forceps  should  be  lessened  by.  means  of  the  screw, 
and  again  increased  when  the  patient  can  bear  it,  if  pain 
and   other   symptoms   occur   which    cannot  be    removed   by 
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the  use  of  warm  cloths  and  fomentations.  This  gentle- 
man is  also  of  opinion  that  a  firmly  consolidated  union 
of  the  divided  parts  is  more  likely  to  be  attained  by  pro- 
ceeding slowly ;  and  he  seems  to  attribute  the  want  of 
success  in  the  case  treated  by  Velpeau  to  the  rapidity 
with  which  the  parts  were  divided.  But  in  this  case  the 
division  was  not  effected  until  the  seventh  day  after  the 
application  of  the  instrument,  which  is  but  one  day  ear- 
lier than  the  average  period  when  the  section  has  been 
accomplished  with  perfect  adhesion.  The  failure  therefore 
of  the  adhesive  process,  and  the  consequent  eifusion  of 
faeces  into  the  peritoneum,  cannot  justly  be  imputed  to  the 
rapidity  with  which  the  section  was  accomplished  ;  but  may 
rather  be  attributed  to  some  constitutional  peculiarity,  which, 
after  this  as  well  as  other  operations,  occasionally  renders 
abortive  the  adhesive  process,  and  favours  the  develop- 
ment of  diffuse  inflammation.  Analogy  would  lead  us  to 
expect  that  compression,  carried  at  once  to  such  an  ex- 
tent as  entirely  to  extinguish  vitality,  would  be  less  like- 
ly to  produce  serious  irritation,  than  a  more  moderate  de- 
gree of  pressure.  This  is,  however,  a  question  which  ex- 
perience alone  can  decide  ;  and  to  this  test  must  also  be 
referred  the  question  whether  the  destruction  of  the  sep- 
tum throughout  its  whole  length  at  one  attempt,  as  prac- 
tised by  Dupuytren,  or  by  successive  portions,  as  adopted 
by  Delpech,  be  the  milder  and  safer  mode  of  proceeding. 

The  failure  of  the  case  of  Velpeau  from  a  defective  state 
of  the  adhesive  process,  shows  the  great  importance  of 
ascertaining,  before  this  formidable  operation  is  attempted, 
whether  the  state  of  health  of  the  patient  is  favourable 
for  a  reparative  or  plastic  process.  This  question  would 
be  determined,  so  far  as  we  are  able  to  do  it,  by  making 
ourselves  assured  of  the  absence  of  such  conditions  of  the 
system  as  are  known  to  be  luifavourable  to  reparative  pro- 
cesses,   more    especially  those    of    the    serous  membranes. 
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Thus,  a  state  of  rheumatic,  syphilitic,  tubercular,  or  carcino- 
matous cachexy,  or  an  obviously  defective  performance  of  the 
renal,  hepatic,  or  cutaneous  functions,  ought  absolutely  to 
forbid  the  performance  of  the  operation.  In  this,  as  in  all 
serious  surgical  operations,  I  would  strongly  inculcate  the 
importance  of  investigating  the  condition  of  the  urine,  as 
regards  the  presence  of  albumen  in  this  excretion ;  since 
the  state  of  the  kidneys  vphich  usually  gives  rise  to  this 
albuminous  admixture  is  attended  vi^ith  such  an  impaired 
state  of  the  general  health  as  frequently  to  render  unsuc- 
cessful the  best  executed  operations. 

Second  indication.  To  support  nutrition.  —  Attention  to 
this  indication  is  more  especially  required  when  the  ab- 
normal opening  is  situated  at  the  upper  part  of  the  in- 
testinal canal,  allowing  the  alimentary  matters  to  escape 
before  they  have  been  exposed  to  a  sufficient  extent  of 
absorbing  surface.  This  cause  of  defective  nutrition  is 
sometimes  aggravated  by  an  accelerated  transit  of  the  in- 
testinal contents.  By  attention  to  diet,  and  the  exhibi- 
tion of  nutrient  clysters,  these  evils  may  sometimes  be  suc- 
cessfully combated. 

The  diet  should  consist  of  liquid  animal  matters,  as  milk, 
broths,  and  eggs,  combined  with  farinaceous  vegetable  sub- 
stances, given  in  moderate  quantities,  and  repeated  at  very 
short  intervals.  The  clysters  may  be  composed  of  the  same 
materials,  and  repeated  every  fourth  or  sixth  hour.  When 
the  transit  of  the  alimentary  matters  is  too  rapid,  the  peri- 
staltic action  may  be  tranquillized  by  small  and  repeated  doses 
of  opium. 

Third  indication.  To  solicit  the  natural  action  of  the  bowels. 
— This  object  may  be  promoted  by  the  judicious  use  of  pur- 
gatives and  clysters.  In  numerous  instances,  the  first  return 
of  the  natural  evacuations  occurred  soon  after  the  employ- 
ment of  these  remedies.  In  a  patient,  treated  by  Scarpa, 
the  excrements  resumed  their  natural  course,   after  having 
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been  entirely  discharged  by  the  wound  for  four  months,  on 
the  same  day  that  he  took  a  purgative  of  senna  and  manna, 
and  the  wound  was  cicatrized  in  a  fortnight  afterwards. 
Scarpa,*  whose  authority  is  entitled  to  the  highest  respect, 
was  of  opinion  that  an  abundant  allowance  of  food  easy  of 
digestion,  continued  for  some  weeks,  in  conjunction  with  the 
uninterrupted  use  of  shghtly  stimulating  clysters,  and  the 
occasional  exhibition  of  a  purgative,  induced  the  feculent 
matters  gradually  to  take  their  course  by  the  rectum.  I 
must  here  repeat  the  cautions  already  expressed  respecting 
the  use  of  purgatives.  They  should  only  be  employed  when 
the  affection  has  assumed  a  chronic  form,  and  even  then  all 
those  of  an  acrid  and  irritating  nature  should  be  avoided. 

Fourth  indication.  To  prevent  or  relieve  prolapse. — Pro- 
trusion of  the  bowel  through  the  abnormal  opening  is  not 
only  a  source  of  suffering,  and  even  of  danger,  but  also  a 
serious  obstacle  to  the  cure  of  intestinal  fistula.  The  preven- 
tion or  relief  of  this  affection  is,  therefore,  a  most  desirable 
object. 

Pressure  suitably  applied,  and  the  linen  tent,  have  been 
beneficially  employed  as  preventive  means.  The  degree 
of  pressure  must  be  moderate,  and  such  only  as  to  give 
support  to  the  breach  in  the  abdominal  walls,  and  not  so 
powerful  as  to  compress  the  membranous  funnel,  and  dimin- 
ish its  capacity.  A  pad  slightly  concave,  so  as  to  correspond 
to  the  moderate  convexity  of  the  abdomen,  may  be  placed 
over  the  opening,  and  fixed  by  a  bandage  or  an  elastic  spring. 
This  apparatus  is  well  adapted  to  the  purpose,  and  ought  to 
be  employed  whenever  a  tendency  to  eversion  of  the  bowel  is 
observed.  In  addition  to  slight  external  pressure,  a  tent  of 
linen  was  successfully  used  by  Desault.  When  the  tent  is  em- 
ployed, a  greater  degree  of  external  pressure  may  be  borne. 

Scarpa-j-  adopted  with  success  a  similar  plan  of  treatment  in 
this  reducible  condition  of  the  protrusion.     After  returning 

*  Op.  cit.  p.  335.  t  Op-  cit.  p.  340. 
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the  inverted  intestine,  he  introduced  into  the  fistulous  canal 
a  tent  of  linen  about  the  size  of  the  finger.  Not  only  was 
the  protrusion  relieved,  but  soon  after  the  introduction  of  the 
tent  the  faeces  began  to  pass  by  the  natural  route,  notwith- 
standing the  presence  of  the  tent  in  the  fistula. 

When  the  prolapse  is  irreducible  by  the  hand,  continued 
pressure  of  moderate  force,  aided  by  recumbency,  has  suc- 
ceeded in  reducing  the  swollen  state  of  the  tumour,  and  ulti- 
mately has  rendered  it  capable  of  being  returned. 

Should  the  pressure  of  the  cicatrix  threaten  the  destruction 
of  the  protruded  part  from  strangulation,  an  attempt  should 
be  made  to  relieve  the  part  by  dividing  the  stricture.  And, 
if  the  abnormal  aperture  is  the  site  of  hernial  protrusion, 
moderate  pressure  with  the  flat  or  slightly  concave  pad, 
recommended  for  prolapse,  will  generally  afford  relief. 

Fifth  indication.  To  prevent  premature  closure  of  the  exter- 
nal wound,  or  to  obviate  the  evils  resulting  from  it. — The 
symptoms  indicating  premature  contraction  of  the  wound  are 
such  as  may  be  attributed  to  partial  or  complete  obstruc- 
tion of  the  bowels ;  namely,  scanty  or  suppressed  eva- 
cuations, tension  and  pain  in  the  abdomen,  eructations, 
and  vomiting.  These  symptoms  may  be  slight  at  first,  and 
only  occasional ;  they  may  become  more  intense  and  frequent, 
and,  if  not  relieved,  may  be  followed  by  hiccup,  intermittent 
pulse,  prostration,  and  death.  Under  these  circumstances, 
perforation  of  the  bowel,  and  feculent  effusion  of  the  perito- 
neum, v\dll  generally  be  observed  on  dissection.  On  the  first 
occurrence  of  symptoms  indicating  obstruction,  provided  they 
can  be  fairly  attributed  to  the  undue  contraction  of  the  ex- 
ternal wound,  attempts  should  be  made  to  dilate  it,  so  as  to 
allow  of  the  introduction  of  a  flexible  catheter  into  the 
bowel,  whereby  a  portion  of  its  liquid  contents  may  be 
extracted.  Clysters  and  purgatives  may  also  sometimes  be 
of  use  ;  but,  from  the  difficulty  of  calculating  precisely  upon 
the  effect  of  the  latter,  and  the  possibility  that  the  impulse 
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given  by  them  to  the  faeces  may  tend  to  produce  laceration  of 
the  intestine,  and  effusion  into  the  peritoneum,  they  should 
only  be  administered  with  the  greatest  caution,  and  ought 
not  to  be  employed  to  the  exclusion  of  such  remedies  as 
promote  an  early  and  free  exit  of  the  intestinal  contents  by 
the  wound. 

Relief  having  been  obtained  by  the  evacuation  of  liquid 
matter  from  the  bowel  by  means  of  the  elastic  tube,  time  is 
allowed  for  the  more  gradual  and  complete  dilatation  of  the 
opening.  Bougies,  sponge  tents,  and  the  instrument  con- 
structed by  Mr.  Weiss  for  dilating  the  female  urethra,  may 
all  be  found  efficient  aids  to  the  surgeon.  When,  however, 
the  symptoms  are  intense,  and  the  abnormal  opening  is  con- 
tracted to  a  small  tube,  it  becomes  necessary  to  lay  open  the 
fistulous  tube  as  far  as  the  membranous  cavity.  This  mode 
of  proceeding  is  sanctioned  by  the  successful  practice  of 
Renaud.  His  patient,  after  the  evacuations  had  become 
scanty  and  difficult,  suffered  from  a  fixed  pain  in  the  groin, 
attended  with  evident  swelling  above  the  cicatrix,  vomiting, 
small  pulse,  and  cold  sweats.  No  relief  having  been  obtained 
from  bleedings,  emollient  poultices,  and  clysters,  an  incision 
was  made  into  the  cicatrix  and  abdominal  muscles,  and  the 
membranous  cavity  embracing  the  two  apertures  of  the 
intestine  was  thereby  laid  open.  Fluid  faeces  were  freely 
discharged ;  and  a  ball,  as  large  as  a  nut,  consisting  of 
indurated  feculent  matter  with  a  plumstone  for  its  nucleus, 
was  extracted.  Two  days  afterwards  the  patient  took  a  pur- 
gative, which  produced  its  effect  only  by  the  wound.  On 
the  sixth  day  the  excretions  by  the  natural  passage  appeared, 
and  on  the  twenty-first  day  the  wound  was  cicatrized. 

Infiltration  of  feculent  matter  beneath  the  integuments 
requires  early  and  free  incision. 

Sixth  indication.  To  close  the  external  opening. — This  is 
the  last  curative  indication,  and  often  the  most  difficult 
which  the  surgeon  has  to  fulfil ;  but,  before  he  attempts  it, 
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he  ought  to  be  assured  that  the  continuity  of  the  intestinal 
canal  is  sufficiently  restored  to  allow  of  the  safe  closure  of 
tlie  opening.  In  general,  when  the  proper  time  arrives  for 
the  closure  of  the  wound,  nature  anticipates  the  surgeon's 
work  ;  but  when  this  part  of  the  restorative  process  fails,  and 
there  exists  a  free  passage  for  the  alimentary  matters  by  the 
natural  route,  the  surgeon  is  justified  in  interfering. 

Various  means  for  accomplishing  the  closure  of  the  wound 
have  been  employed  with  more  or  less  success ;  as,  pressure, 
caustic,  suture,  autoplasty,  and  the  cutaneous  plug. 

In  employing  pressure,  the  principal  object  is  to  prevent 
entirely  the  discharges  from  traversing  the  external  wound. 
When  this  is  accomplished,  the  wound  generally  exhibits  a 
greater  tendency  to  contract  and  cicatrize.  Care  must  be 
taken  that  the  pressure  be  not  so  concentrated  or  forcible  as 
to  compress  the  membranous  cavity,  and  thereby  obstruct  the 
course  of  the  faeces,  and  counteract  the  desired  object.  The 
pressure,  to  be  successful,  should,  in  the  first  instance,  be 
effected  through  the  medium  of  a  broad  and  flat  surface. 
Afterwards,  a  greater  concentration  of  it  may  be  adopted  by 
means  of  graduated  compresses ;  but  the  effects  of  such 
attempts  must  be  carefully  watched,  and,  if  the  slightest 
indication  of  obstruction  occur,  the  flat  compress  must  be 
resumed,  or  the  pressure  for  a  time  entirely  discontinued. 
During  the  treatment,  confinement  to  bed  should  be  insisted 
upon. 

The  usual  mode  of  applying  pressure  is  by  means  of  an 
elastic  truss.  Mr.  Hey  ^^^  employed  a  linen  compress  and 
bandage  ;  over  which  was  placed  a  two-ounce  weight,  and 
afterwards  a  weight  of  four  ounces. 

When  the  fistulous  canal  has  assumed  the  character  of  a 
cicatrized  surface,  it  has  been  sometimes  advantageous  to 
produce  a  granulating  sore,  by  caustic,  cautery,  or  the  knife, 
preparatory  to  the  steady  adoption  of  the  treatment  by 
pressure.     But  all  these  means,   however  well   devised    and 
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practised,  will,  in  many  instances,  fail  to  produce  the  desired 
effect. 

Attempts  have  repeatedly  been  made  in  obstinate  cases,  by 
Cruikshank,  Sir  A.  Cooper,  Dupuytren,  and  others,  to  close 
fecal  fistulae  by  suture,  but  unfortunately  without  success. 

Velpeau  made  several  attempts  in  the  same  subject  to 
accomplish  this  object  by  autoplasty,  but  was  unsuccessful  in 
them  all.  He  afterwards  employed  the  cutaneous  plug,  which 
had  succeeded  in  two  cases  of  laryngeal  fistula.  He  took  a 
portion  of  skin  from  the  side,  doubled  it  on  its  external  or 
cuticular  surface,  and  pushed  it  into  the  opening,  fixing  it 
there  by  means  of  four  sutures.  There  was  a  fecal  oozing 
the  next  day,  and  the  borrowed  portion  of  skin  mortifiedJ^^ 

Seventh  indication.  To  palliate  the  evils  of  fistula  when  it 
cannot  he  cured.  —  When  all  curative  efforts  fail,  or  the 
patient  is  unwilling  to  submit  to  the  prescribed  treatment, 
the  efforts  of  the  surgeon  may  be  advantageously  directed 
towards  alleviating  the  sufferings  of  the  patient,  and  render- 
ing him  less  offensive  to  himself  and  others.  For  this  pur- 
pose various  mechanical  contrivances  have  been  adopted. 

Pressure  by  the  truss  has  been  employed  so  as  to  consti- 
tute, as  it  were,  an  artificial  sphincter,  allowing,  by  its  occa- 
sional removal,  the  periodical  evacuation  of  the  bowels. 
When  the  abnormal  opening  is  situated  in  the  colon,  where 
the  fecal  matters  have  acquired  some  degree  of  solidity,  this 
mode  may  frequently  be  adopted  with  success ;  but  when  the 
opening  is  in  the  small  intestines,  and  of  large  size,  it  is 
difficult  to  prevent  the  escape  of  liquid  fecal  matters. 

Dr.  Cheston's  ^^^  patient,  in  whom  there  was  a  large  open- 
ing communicating  with  the  ileum,  was  able  to  prevent 
all  escape  of  faeces  from  the  wound  by  using  a  compress 
and  bandage,  for  which  he  afterwards  substituted  a  truss. 
This  case  was  remarkable  from  the  circumstance,  that,  when 
the  escape  of  fgeces  from  the  wound  was  thus  mechanically 
prevented,  they  took  their  natural  course. 
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Receptacles  of  leather,  horn,  or  tin,  with  their  opening 
applied  over  the  fistulous  aperture,  and  connected  to  a  strap 
going  round  the  hody,  have  been  sometimes  employed. 

Juville  ^^^  delineates  an  apparatus,  which  consists  of  an 
ordinary  inguinal  truss,  with  an  ivory  pad  perforated  in  the 
middle  so  as  to  fit  the  opening.  A  tube  of  elastic  gum,  fur- 
nished with  a  valve  opening  downwards,  leads  from  this  per- 
foration to  a  receiver  of  silver,  which  is  attached  by  a  screw 
to  the  lower  end  of  the  tube,  and  lies  against  the  inside  of  the 
thigh.  The  silver  vessel  may  be  unscrewed  and  emptied 
without  disturbing  the  rest  of  the  instrument. 

In  a  case  of  intestinal  fistula  with  double  prolapse,  Saba- 
tier^^9  employed  a  truss  with  a  pad  of  box-wood,  so  con- 
structed as  to  prevent  by  pressure  the  protrusion  from  the 
lower  opening,  and  perforated  to  receive  the  prolapse  from 
the  upper  aperture.  A  silver  tube,  continued  from  the 
aperture  in  the  pad,  conducted  the  excrement  to  a  box 
of  tin. 


PART    II. 


ABDOMINAL  HERNIA  CONSIDERED  IN  REFERENCE  TO 
ITS  SPECIES  AND  VARIETIES. 


CHAPTER  I. 

INGUINAL  HERNIA. 

(Bubonocele,*  oscheocele.)^ — Those  hernise  which  tra- 
verse one  or  both  of  the  abdominal  rings,  or  protrude 
directly  into  the  inguinal  canal,  are  named  inguinal,  and 
present  three  well-marked  varieties ;  namely,  oMique  in- 
guinal hernia,  hernia  of  the  tunica  vaginalis,  and  direct 
inguinal  hernia.  These  varieties  are  still  further  diversified 
by  the  varying  character  of  the  protruded  parts,  and  by 
numerous  accidental  implications. 

1 .  Anatomy  of  the  region  of  Inguinal  Hernia. 

ot.  The  subcutaneous  filamentous  tissue. — The  skin  of  the 
lower  and  anterior  part  of  the  abdomen,  as  in  every  other 
part  of  the  body,  is  connected  with  the  subjacent  muscular 
and  tendinous  structures  by  a  layer  of  filamentous  tissue  of 
varying  thickness,  which  lodges  the  superficial  blood-vessels, 
lymphatics,  and  nerves,  and  which  is,  in  this  part  more  par- 
ticularly, separable  by  slight  dissection  into  two  layers :  one, 
external,    of  loose  texture,  adherent  to  the   skin,  and  con- 

*  Bov^av,  the  groin,  and  Krp^-q,  a  tumour. 
+  Oax^ov,  the  scrotum,  and  Krfkr). 
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taining  a  considerable  quantity  of  adipose  tissue  ;  the  other, 
internal,  membranous,  and,  for  the  most  part,  devoid  of  fatty 
tissue.  The  latter  layer  is  attached  somewhat  loosely  by 
delicate  filaments  to  the  surface  of  the  external  oblique 
muscle  and  its  aponeurosis,  except  at  the  Hnea  alba,  the 
external  ring,  and  Poupart's  ligament,  where  a  stronger 
adhesion  exists  from  the  intermixture  or  preponderance  of 
the  white  fibrous  tissue  in  its  composition.  In  emaciated 
subjects  the  two  layers  are  so  closely  incorporated  as  to  have 
the  appearance  of  one  expansive  layer. 

By  some  anatomists  the  entire  subcutaneous  tissue  of  this 
region  is  named  superficial  fascia  ;  by  others  the  appellation 
is  limited  to  the  internal  layer. 

After  being  attached  to  the  borders  of  the  external  ab- 
dominal ring,  the  deeper  layer  is  prolonged  downwards 
as  an  investment  of  the  spermatic  cord  and  testicle,  and  is 
named  the  spermatic  fascia  (fascia  of  the  cord).  The  super- 
ficial layer,  on  approaching  the  scrotum,  undergoes  a  sudden 
and  remarkable  change  of  structure.  It  no  longer  contains 
adipose  matter,  but  consists  of  loose  filamentous  tissue,  which 
is  attached  internally  to  the  spermatic  fascia,  and  externally 
becomes  closely  connected,  and,  indeed,  intimately  inter- 
mixed with  what  can  hardly  be  called  a  distinct  membrane, 
although  many  anatomists  have  described  it  as  such  under 
the  appellation  dartos.  From  a  close  examination  of  the 
tissues  of  the  scrotum,  I  am  induced  to  conclude  that  the 
filamentous  tissue  in  this  situation  becomes  more  largely 
intermixed  with  the  unstriped  muscular  tissue,  which  I 
believe  may  also  be  found,  although  in  much  less  quantity, 
mixed  with  the  filamentous  tissue  lying  immediately  sub- 
jacent to  the  skin  of  the  entire  body.  As  Dr.  Todd  and 
Mr.  Bowman  observe,  "  these  unstriped  fibres  may  be  de- 
tected by  the  addition  of  acetic  acid,  which,  by  bringing  into 
view  the  peculiar  corpuscles  they  contain,  distinguishes  them 
from  both    the  white    and   yellow  fibrous    elements   of  the 
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areolar  tissue."  ^^°  From  frequent  examination  I  am  convinced 
of  their  presence  in  considerable  quantity,  and  I  am  induced 
to  apply  to  this  layer  of  filamentous  tissue,  intermixed,  as  it 
is,  with  the  unstriped  muscular  tissue,  the  old  name  of  dartos. 
b.  Aponeurosis  of  the  external  oblique  muscle. — The  ex- 
ternal oblique  muscle,  descending  from  the  eight  lower  ribs, 
terminates  in  an  expansion  of  tendon  which  is  extensively 
spread  over  the  front  and  lower  part  of  the  abdomen.  (Fig. 
21.)     This  aponeurotic  structure  is  narrow  above,  and  broad 


Fig-.  21.  * 


Lower  portion  of  aponeurosis  of  external  oblique. 

A.  Anterior  superior  spinous  process  of  ilium,  b.  Spine  of  pubes.  c. 
External  oblique  muscle,  d.  Aponeurosis  of  external  oblique,  e.  Exter- 
nal abdominal  ring.  f.  Spermatic  cord.  g.  Poupart's  ligament.  h. 
Rectus  muscle  seen  through  its  sheath,     i.  Pyramidal  muscles. 
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below ;  it  extends  downwards  from  the  ensiform  cartilage  to  the 
spine  of  the  ilium  and  the  pubes,  joins  its  fellow  in  the  median 
line,  adheres  closely  to  the  tendon  of  the  internal  oblique 
muscle  at  the  linea  alba,  and  less  firmly  at  the  linea  semi- 
lunaris. It  is  thin  above  the  umbilicus,  thicker  and  stronger 
as  it  approaches  the  lower  part  of  the  iliac  and  pubic  regions. 
The  lower  portion  of  this  aponeurosis  is  arranged  in  strong 
fasciculi,  which  run,  for  the  most  part,  in  a  parallel  direction 
from  the  anterior  superior  spinous  process  of  the  iKum  to  the 
pubes ;  but,  before  reaching  the  latter,  unite  together  and 
form  two  slightly  diverging  columns.  These  columns,  or 
pillars,  as  they  are  usually  termed,  by  their  divergence  leave 
an  irregular  space  between  them,  known  as  the  external  abdo- 
minal ring,  which  is  traversed  in  the  male  subject  by  the 
spermatic  cord,  and  in  the  female  by  the  round  ligament. 
The  superior  pillar  of  the  ring  is  flat  and  thin,  and  is  inserted 
into  the  anterior  and  upper  portion  of  the  pubes,  the  sym- 
physis, and  the  pubes  of  the  opposite  side  ;  some  of  its  fibres 
interlacing  with  those  derived  from  the  tendon  of  the  oppo- 
site side.  The  inferior  pillar  forms  a  thick  and  strong 
tendon,  which  is  inserted  into  the  spine  of  the  pubes.  From 
the  posterior  aspect  of  the  inferior  pillar  is  detached  a  cres- 
centic  process,  named  Gimbernat's  ligament,  which  is  attached 
to  the  pubic  extremity  of  the  ileo-pectineal  line,  and  has  its 
concavity  directed  outwards,  or  towards  the  femoral  vessels. 
The  cord,  on  quitting  the  ring,  lies  more  or  less,  upon  the 
inferior  pillar. 

c.  The  external  ring,  e,  in  its  normal  state,  approaches  to  a 
triangular  form,  the  base  of  the  triangle  being  formed  by  the 
pubes ;  the  apex,  rounded  and  ill-defined,  corresponding  with 
the  point  of  divergence  of  the  two  pillars.  When  this  aper- 
ture has  been  distended  by  hernia,  it  assumes  a  more  or  less 
annular  form.  Its  usual  length  from  the  base  to  the  apex, 
in  the  male  subject,  varies  from  one  inch  to  one  and  a  half; 
the  breadth  of  the  base  is  about  half  an  inch.     In  the  female 
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it  is   about  half  this   size.     The  apex  is   rendered  obtuse, 
and  is  strengthened  by  a  series  of  fibres,  named  inter colwnnar, 
arranged  in  fasciculi  which  arise  from   Poupart's  ligament, 
and  ascend  towards  the  linea  alba  with  a  gentle  curve,  the 
convexity  of  which  is  directed  towards  the  pubes.     These 
fasciculi  are  strongest   a  little  above  the  ring,  and  become 
gradually  smaller,  more  widely  separated,  and  straighter,  as 
they  approach  the  spine  of  the  ilium.     They  are  not  inter- 
woven with  the  other  fibres  of  the  external  oblique,  but  are 
simply  superimposed  ;  adhering,  however,   to  them  with  con- 
siderable firmness,  and  contributing  to  strengthen  the  general 
texture  of  the  aponeurosis.      They  vary  much  in  different 
subjects,  being  sometimes  scarcely  perceptible.     In  women 
they  are  generally  weaker  than  in    men.     "When  they  are 
totally  wanting,  which  has  not  unfrequently  been  observed 
on    dissection,    the    divergence    of   the    columns,    or  pillars 
of  the  ring,    is   found  nearly  to   approach   the   ilium,    and 
the  space  or  ring  consequently  much  enlarged.     This  must 
necessarily  be  the  case,  and  might  a  priori  have  been  expected 
when  the  use  of  these  cross  fasciculi  of  an  inextensible  struc- 
ture is  considered ;  this  being  undoubtedly  to  prevent  by  their 
unyielding  property  the  separation  of  the  parallel  fasciculi 
proceeding  from  the  ilium  and  inferior  muscular  fibres  to  the 
pubes. 

The  lower  border  of  the  aponeurosis  forms,  with  the  assist- 
ance of  similar  aponeurotic  structures  of  the  thigh,  a  strong 
tendinous  band,  stretching  from  the  spine  of  the  ilium  to 
the  pubes,  known  as  Pouparfs  ligament,  or  the  femoral  arch, 
which  will  require  more  particular  notice  when  the  region  of 
femoral  hernia  is  described. 

d.  The  lower  portion  of  the  internal  oblique  muscle. — After 
the  lower  portion  of  the  aponeurosis  of  the  external  oblique 
has  been  removed,  the  loose  fleshy  fasciculi  of  the  internal 
oblique  muscle  are  seen  arising  from  the  iliac  half  of  Poupart's 
ligament,  passing  nearly  in  a  transverse  direction  in  front  of  the 
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upper  portion  of  the  spermatic  sheath,  and  soon  terminating 
in  fine  tendinous  fibres,  which  pursue  their  course  in  a 
sliglitly  curving  direction,  to  be  inserted  in  the  pubes  near  its 
symphysis.      These   tendinous   fibres    adhere   firmly   to    the 


Fiff.  22* 


The  lower  portion  of  internal  oblique  muscle, 

transversalis  muscle,  and  to  the  sheath  of  the  rectus.  Their 
course  may,  in  most  subjects,  be  rendered  apparent  by  put- 
ting the  fleshy  fasciculi  on  the  stretch.  The  lower  tendinous 
fibres  of  the  internal  oblique  are  thus  ascertained  to  be  per- 
fectly distinct  from  those  of  the  transversalis  muscle,  and  to 
contribute  but  a  very  small  space,  if  any,  to  the  formation  of 
the  posterior  wall  of  the  inguinal  canal. 

*  A.  Poupart's  ligament,  b.  Internal  oblique  muscle,  c.  Spermatic 
sheath  and  its  contents,  the  cremaster  muscle  having  been  removed,  d. 
Lower  tendinous  fibres  of  the  internal  oblique  terminating  in  the  sheath  of 
the  rectus  and  symphysis  of  the  pubes.  e,  e.  Lower  fibres,  for  the  most 
part  tendinous,  of  the  transversalis  muscle,  forming  the  posterior  walls  of 
the  inguinal  canal. 
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e.   The   lower  'portion   of  the  transversalis  muscle.  —  The 
lower  part  of  the  internal   oblique    having   been   removed, 

Fig.  23.* 


The  lower  portion  of  the  transversalisi^muscle. 

the  inferior  fasciculi  of  the  transversalis  muscle  are  seen 
arising  from  the  external  third  of  Poupart's  ligament, 
closely  connected  with  those  of  the  former  muscle,  but  pur- 
suing a  somewhat  different  direction,  and  having  for  the 
most  part  a  different  destination.  On  quitting  Poupart's 
ligament,  they  at  first  slightly  ascend,  and  pursue  a  curving 

*  A.  Internal  oblique  muscle,  b.  Poupart's  ligament,  c.  Lower  fas- 
ciculi of  transversalis  muscle,  d.  Spermatic  sheath  and  its  contents,  the 
cremaster  muscle  being  removed,  e,  e.  Lower  tendinous,  and  occasionally 
fleshy,  fibres  of  the  transversalis  muscle,  descending  behind  the  spermatic 
sheath  to  be  attached  to  Poupart's  ligament,  and  forming,  conjointly  with 
the  internal  aponeurosis  or  transversalis  fascia,  the  posterior  wall  of  the 
inguinal  canal :  other  fibres  proceed  to  the  pubes  and  sheath  of  the  rectus. 
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course  in  front  of  the  very  commencement  of  the  sper- 
matic sheath,  and,  whilst  crossing  the  sheath,  terminate  in 
more  delicate  fibres,  partly  muscular,  but  for  the  most 
part  tendinous,  and  in  some  subjects  altogether  tendinous ; 
which,  after  having  crossed  the  sheath,  diverge  as  they  pro- 
ceed to  terminate  in  their  extensive  line  of  attachment. 
The  superior  of  these  divergent  fibres  proceed  nearly  parallel 
to  those  of  the  internal  oblique,  and,  conjointly  with  them, 
terminate  in  the  sheath  of  the  rectus  and  the  symphysis 
of  the  pubes ;  others  descend  more  directly  to  the  body  of 
the  pubes ;  whilst  the  greater  portion  are  attached  to  Poupart's 
ligament,  along  its  pubic  half,  nearly  as  far  as  the  point 
whence  the  lower  fleshy  fasciculi  proceeded.  The  fibres 
which  thus  descend  behind  the  spermatic  sheath  to  be  at- 
tached to  Poupart's  ligament  are  intimately  incorporated  with 
those  of  the  internal  aponeurosis,  and  conjointly  with  them 
form  the  posterior  wall  of  the  inguinal  canal.  The  fibres  of 
the  transversalis  muscle,  which  thus  enter  into  the  composi- 
tion of  the  posterior  wall,  are  chiefly  tendinous  ;  but  in  many 
subjects  they  exhibit  some  intermixture  of  muscular  flbre, 
and  in  athletic  persons  sometimes  possess  a  strongly  marked 
muscular  character.  By  this  arrangement  the  inguinal 
canal,  as  Sir  Astley  Cooper  has  observed,  is  converted  into  a 
"  muscular  canal."  Those  fibres  of  the  transversalis  muscle, 
which  encircle  more  or  less  completely  the  commencement  of 
this  infundibuliform  process  of  the  internal  aponeurosis,  or  in 
other  words  the  spermatic  sheath,  form  an  aperture  of  an 
oval  form,  but  not  generally  well  defined,  which  is  the  internal 
abdominal  ring,  and  constitutes  the  internal  opening  of  the 
inguinal  canal ;  whilst  the  external  opening  of  this  canal,  or 
external  ring,  is  formed  by  the  divergent  columns  and  cross 
fibres  of  the  external  oblique  muscle  and  the  pubes.  Those 
fibres  of  the  transversalis  muscle  which  enter  into  the  com- 
position of  the  posterior  wall  of  the  inguinal  canal  are,  as 
already  stated,  subject  to  considerable  variety,  being  some- 
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times  composed  of  muscle  and  tendon  intermixed,  and  some- 
times solely  of  tendinous  fibres.  They  are,  moreover,  in 
some  subjects  more  or  less  deficient,  and  sometimes  alto- 
gether wanting;  in  which  case  the  posterior  wall  is  solely 
constituted  by  the  internal  aponeurosis. 

/.  The  inguinal  canal. — The  oblique  passage  which  trans- 
mits the  spermatic  vessels  in  the  male,  and  the  round  liga- 
ment in  the  female,  through  the  abdominal  muscles,  is 
named  the  inguinal  canal.  It  commences  at  the  internal, 
and  terminates  at  the  external,  'abdominal  ring.  Its  anterior 
wall  is  formed  entirely  by  the  aponeurosis  of  the  external 
oblique  muscle,  except  at  its  upper  part,  where  for  a  limited 
extent  the  lower  fleshy  edge  of  the  internal  oblique  and  trans- 
versalis  muscles  contributes  to  its  formation.  The  posterior 
wall  is  formed  by  the  tendinous  and  muscular  fibres  of  the 
transversalis  muscle,  which,  descending  behind  the  spermatic 
sheath  to  be  inserted  into  the  pubic  half  of  Poupart's  liga- 
ment, are  intimately  incorporated  with  the  internal  aponeu- 
rosis (fascia  transversalis).  The  posterior  wall  also  frequently 
receives  an  augmentation  of  strength  at  its  upper  part  from 
the  lower  tendinous  fibres  of  the  internal  oblique,  and,  oppo- 
site the  external  ring,  from  a  few  fibres  derived  from  the 
external  oblique  muscle  of  the  opposite  side,  which  have 
been  described  as  the  triangular  ligament  of  the  inguinal 
canal.  The  structures  forming  the  posterior  wall  are,  how- 
ever, subject  to  great  variety  in  their  development.  Fre- 
quently the  tendon  of  the  internal  oblique  does  not  descend 
so  low  as  to  contribute  in  any  degree  to  its  formation  ;  the 
triangular  ligament,  in  many  instances,  cannot  be  detected ; 
and  occasionally  the  transversalis  muscle  is  at  the  same  time 
so  defective,  that  the  wall  is  reduced  to  the  thin  layer  formed 
by  the  internal  aponeurosis.  The  inferior  border  of  the 
canal  is  formed  by  Poupart's  ligament ;  the  superior  is  ill- 
defined,  being  simply  constituted  by  the  filamentous  adhesion 
of  the  aponeurosis  of  the   external  oblique  to  the  internal 
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oblique  and  transversalis  above  the  spermatic  sheath.  The 
length  of  the  canal  is  from  one  and  a  half  to  two  inches, 
being  rather  greater  in  women  than  in  men. 

g.  The  internal  aponeurosis.  —  The  anterior  portion  of 
this  membrane  described  by  Sir  Astley  Cooper  as  the 
fascia  transversalis  (internal  inguinal  ligament  of  Hessel- 
bach),  lines  the  transversalis  muscle,  and  furnishes  a  fun- 
nel-shaped process — the  spermatic  sheath, — which  invests 
the  spermatic  vessels  in  their  passage  through  the  inguinal 
canal  and  scrotum.  Conjointly  with  the  iliac  portion  of  the 
same  membrane  (fascia  iliaca  of  other  authors),  it  gives  off  a 
similar  funnel-shaped  process  of  larger  size,  which  invests 
the  femoral  vessels  in  their  passage  behind  Poupart's  liga- 
ment. 

h.  The  spermatic  sheath  is  wide  at  its  commencement,  but 
is  soon  reduced  to  a  smaller  size,  which  it  maintains  through- 
out the  inguinal  canal  and  scrotum,  becoming  thinner  as  it 
descends  until  it  reaches  the  testicle,  where  its  tenuity  is 
such  as  to  render  it  difficult  of  detection.  The  mouth  of 
the  spermatic  sheath  is  situated  midway  between  the  spines 
of  the  pubes  and  ilium,  and  is  lodged  within  the  internal 
ring,  being  surrounded  by  the  lower  border  of  the  transver- 
salis muscles,  which  has  already  been  described  as  con- 
stituting this  aperture. 

The  internal  aponeurosis  and  its  tubular  processes  vary 
considerably  in  strength,  and  in  the  arrangement  of  their 
fibres,  in  different  persons.  In  the  dissection  from  which 
the  accompanying  drawing  (fig.  24)  was  taken,  a  distinct 
series  of  fibres  were  seen  curving  round  the  commencement 
of  the  spermatic  sheath  on  its  iliac  side ;  between  which  and 
a  subjacent  layer  the  handle  of  the  scalpel  might,  with  very 
slight  pressm'e,  be  insinuated  for  a  few  lines  ;  but  the  fur- 
ther progress  of  the  instrument  was  arrested  by  the  super- 
ficial curved  fibres  becoming  firmly  incorporated  with  those 
of  the  deeper  layer,  which  pursued  a  course  nearly  at  right 
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angles  with  the  former,  and  were  prolonged  into  the  sper- 
matic  sheath.       On  tracing   the    curving   fibres    downwards 

Fig.  24  * 


The  anterior  portion  of  the  internal  aponeurosis  (fascia  transversalis), 
with  the  spermatic  and  femoral  sheaths. 

towards  Poupart's  ligament,  they  became  intimately  incorpo- 
rated with  other  fibres,  which  descended  from  the  aponeurosis 
at  the  pubic  side  of  the  spermatic  sheath,  and  which  were 
blended  with  those  of  the  transversalis  muscle  where  it  forms 
the  posterior  wall  of  the  inguinal  canal.  Fibres  thus  de- 
scending from  the  aponeurosis  at  the  iliac  as  well  as  at  the 
pubic  side  of  the  sheath,  formed  conjointly  a  membrane 
which  adhered  firmly  to  Poupart's  ligament,  and  was  after- 

*  A.  Anterior  superior  spinous  process  of  ilium,  b.  Spine  of  puhes.  c. 
Dotted  line  representing  the  situation  of  Poupart's  ligament,  d.  Sjiermatic 
sheath  drawn  upwards  towards  the  umbilicus,  e.  Femoral  sheath,  f. 
Some  fibres  of  the  transversalis  muscle  and  its  tendon  intimately  blended 
with  those  of  the  internal  aponeurosis  (fascia  transversalis),  and  contributing 
to  the  formation  of  the  posterior  wall  of  the  inguinal  canal,  g.  Femoral 
artery,     h.  Femoral  vein. 
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wards  prolonged  downwards  behind  it  to  form  the  anterior 
portion  of  the  femoral  sheath.  In  this  instance,  and  in  the 
majority  of  those  which  the  author  has  examined,  it  was 
impossible  to  separate  the  aponeurosis  into  two  distinct 
layers, — one,  from  the  iliac  side  of  the  spermatic  sheath,  ter- 
minating in  Poupart's  ligament  ;*  the  other,  from  the  pubic 
side,  which  alone  was  prolonged  behind  Poupart's  ligament 
to  form  the  anterior  part  of  the  femoral  sheath.  But  in 
some  subjects  such  separation  may  undoubtedly  be  observed ; 
and  the  curved  fibres  are  not  only  separable,  as  in  the  sub- 
ject of  the  present  drawing,  at  the  iliac  side  of  the  spermatic 
sheath,  but  in  some  instances  as  low  down  as  the  pubes ; 
and  the  handle  of  the  scalpel,  as  Mr.  Key  has  described,  may 
be  insinuated  between  them  behind  Poupart's  ligament. 
As  far,  however,  as  the  author  has  been  able  to  observe,  the 
separation  can  only  be  effected  to  a  very  limited  extent,  and 
the  two  layers  soon  become  inseparably  blended,  and  con- 
jointly descend  to  form  the  anterior  part  of  the  femoral 
sheath.  According  to  this  description,  the  anterior  part  of 
the  femoral  sheath  may  be  regarded  as  a  general  prolongation 
downwards  of  the  anterior  portion  of  the  internal  aponeurosis 
(fascia  transversalis),  and  that  fibres  derived  from  that  part  of 
it  which  is  situated  on  the  iliac  side  of  the  spermatic  sheath 
contribute  to  its  formation  as  much  as,  if  not  more  than,  those 
derived  from  its  pubic  side. 

i.  The  peritoneum.-f — The  peritoneum  lining  the  lower 
part  of  the  anterior  wall  of  the  abdomen,  when  viewed  from 
within,  presents  two  depressions,  named  the  i7iguinal  fosses. 

*  According  to  the  description  of  Sir  Astley  Cooper,  the  fascia  transver- 
salis consists  of  two  portions :  one,  descending  along  the  iliac  side  of  the  ring, 
sweeps  downwards  with  a  crescentic  edge,  and  terminates  in  the  entire 
length  of  Poupart's  ligament ;  the  other,  descending  along  the  pubic  side  of 
the  ring,  behind  the  former  layer  and  Poupart's  ligament,  constitutes  the 
anterior  portion  of  the  femoral  sheath. 

>1-  This  description  has  been  taken  principally  from  Cloquet,  who  has  so 
well  described  the  jjeritoneum  in  this  region.     See   Translation  of  "  Re- 
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These  are  separated  from  each  other  by  a  falciform  partition, 
produced  by  a  duplicature  of  small  extent  of  the  serous 
membrane,  which  supports  the  ligamentous  remnant  of  the 
umbilical  artery,  as  it  passes  obliquely  upwards  from  the  side 
of  the  pelvis  and  bladder  towards  the  navel.  The  fossa  on 
the  iliac  side  of  the  ligament  is  the  most  extensive,  and 
corresponds  with  the  internal  ring.  The  sac  in  oblique 
inguinal  hernia  is  the  peritoneum  lining  this  iliac  fossa. 
When  the  vaginal  process  of  peritoneum  remains  pervious 
through  the  spermatic  cord,  it  appears  as  a  prolongation 
of  the  peritoneum  of  this  fossa.  The  fossa  on  the  pubic  side 
corresponds  with  the  external  ring,  and  usually,  but  not 
invariably,  furnishes  the  sac  in  direct  inguinal  hernia.  It  is 
separated  from  the  pubic  fossa  of  the  opposite  side  by  a  fold 
of  peritoneum  situated  in  the  median  line,  and  containing  the 
urachus.  The  umbilical  ligaments  (obliterated  umbilical 
arteries)  are  subject  to  occasional  varieties  in  their  course, 
being  sometimes  situated  so  near  to  the  pubes  on  each  side 
that  a  direct  inguinal  hernia  may  occur  on  the  iliac  side. 
Occasionally  they  are  so  placed  as  to  allow  of  a  direct  in- 
guinal hernia  occurring  on  each  side  of  them  in  the  same 
subject.  Sir  Astley  Cooper  has  represented  a  remarkable 
instance  of  six  direct  inguinal  hernias  in  the  same  individual ; 
three  on  each  side, — namely,  two  between  the  epigastric  and 
the  obliterated  umbilical  arteries,  and  one  between  the  umbi- 
lical artery  and  the  pubes. 

h.  The  subserous  filamentous  tissue. — The  peritoneum,  in 
the  iliac  and  inguinal  regions,  is  connected  with  the  internal 
abdominal  aponeurosis  by  loose  filamentous  tissue,  which 
readily  yields  to  the  pressure  of  protruding  viscera,  allowing 
the  peritoneum  to  be  displaced  by  them,  and  accompanying 
it  in  its  movements  without  laceration  when  the  displacement 
is  moderate.     In  corpulent  persons  this  tissue  is  much  loaded 

chorches  sur  FAiiat.  des  Heniies  par  J.  Cloquet,"  by  Mr.  M'Whinnie ;  and 
Lawrence,  on  Ruptures,  p.  180,  4th  edition. 
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with  fat,  which  is  often  indurated,  and,  when  protruded  be- 
fore the  peritoneum,  bears  a  close  resemblance  to  omentum. 

I.  The  epigastric  artery, — The  epigastric  artery  usually 
arises  from  the  external  iliac,  a  little  above  Poupart's  liga- 
ment. It  pursues  its  course  through  the  loose  subserous 
tissue,  at  first  inclined  a  little  downwards  until  it  reaches  the 
posterior  surface  of  the  femoral  arch,  then  turning  upwards 
it  ascends  obliquely  behind  the  cord  along  the  pubic  border 
of  the  internal  ring  (see  fig.  25),  between  the  peritoneum  and 


The    internal    ring    seen    from   within,  tlie   internal  aponeurosis   (fascia 
transversalis)  having  been  removed. 

the  internal  aponeurosis  {fascia  transversalis),  and,  having 
reached  the  posterior  surface  of  the  rectus,  penetrates  the 
sheath  of  this  muscle,  and  is  expended  in  its  substance.  It  is 
usually  accompanied  by  two  veins,  which  enter  the  iliac  vein 


*  A.  Rectus  muscle,  b.  Poupart's  ligament,  c.  Fleshy  part  of  trans- 
versalis muscle.  D.  Tendinous  portion  of  the  same  muscle,  e.  Internal 
ring.  F.  Posterior  wall  of  inguinal  canal,  formed  by  transversalis  muscle 
intermixed  with  fibres  of  internal  aponeurosis,  g.  Spermatic  artery  and 
vem.  H.  Vas  deferens,  i.  External  iliac  artery,  k.  External  iliac  vein. 
li.  Epigastric  artery  and  vein. 
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by  a  common  trunk.  The  artery,  near  its  origin,  furnishes 
two  or  three  small  branches :  one  of  which  passes  horizon- 
tally behind  the  pubes  to  the  posterior  surface  of  the  rectus ; 
the  other,  named  by  Sir  A.  Cooper  the  cremasteric  artery, 
enters  the  inguinal  canal,  and  is  distributed  to  the  cremas- 
ter  muscle  and  the  coverings  of  the  testicle. 

The  epigastric  artery  frequently  exhibits  varieties  in  its 
course.  In  sixty-four  instances  examined  by  Hesselbach,  it 
arose  in  thirty-five  from  the  external  iliac ;  in  three  from  the 
femoral ;  in  twenty-three  by  a  trunk  common  to  itself,  the 
obturator,  and  the  circumflexa  femoris  interna;  and  in  one 
from  the  femoral  by  a  trunk  common  to  itself,  the  obturator, 
and  the  circumflexa  ilii.  Velpeau  mentions  one  instance 
in  which  it  arose  in  the  thigh  from  the  internal  circumflex  ; 
and  another,  in  which  there  were  two  epigastric  arteries  on 
the  same  side,  one  from  the  external,  the  other  from  the 
internal  iliac ;  one  was  on  the  outer,  the  other  on  the  inner 
side  of  the  cord.  Tiedemann  has  seen  the  epigastric  arising 
from  the  profunda  femoris. ^^^ 

m.  The  spermatic  cord. — The  spermatic  cord  extends  from 
the  internal  abdominal  ring  to  the  testicle.  It  is  composed 
of  the  excretory  duct  of  this  gland,  numerous  blood-vessels, 
lymphatics,  nerves,  a  ligamentous  process  of  peritoneum,  and 
subserous  filamentous  tissue.  These  diflerent  structures  are 
enveloped  in  a  tubular  process  of  membrane,  the  spermatic 
sheath  derived  from  the  internal  aponeurosis  of  the  abdo- 
men, and  by  a  thin  layer  of  muscular  fibres,  the  cremaster. 

a.  The  vas  deferens  commences  at  the  epididymis,  ascends 
along  the  back  part  of  the  cord,  and,  having  traversed  the 
inguinal  canal,  enters  the  abdomen,  descends  externally  to  the 
peritoneum,  and  terminates  in  the  duct  of  the  vesicula 
seminalis. 

/3.  The  arteries  of  the  cord  are  the  spermatic,  the  deferen- 
tial, and  the  cremasteric.  1.  The  spermatic  artery  arises 
from  the  sides   of  the  aorta  between  the  superior  and  the 
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inferior  mesenteric  arteries  a  little  below  the  renal.  It 
descends  obliquely  behind  the  peritoneum,  in  front  of  the 
psoas  muscle,  and,  on  reaching  the  internal  ring,  meets  at  an 
acute  angle  the  vas  deferens,  and,  entering  the  inguinal  canal, 
becomes  one  of  the  constituents  of  the  cord.  The  artery 
descends  to  the  epididymis  and  testicle  surrounded  by  the 
spermatic  veins. — 2,  The  deferential  artery  arises  from  one 
of  the  branches  of  the  internal  iliac,  and,  after  supplying  a 
few  small  vessels  to  the  vesicula  seminalis,  ascends  along  the 
vas  deferens,  adhering  to  it  in  its  progress  through  the  cord, 
and  terminates  in  some  branches  which  anastomose  with  the 
spermatic,  and  in  others  which  are  distributed  to  the  cre- 
master  and  tunica  vaginalis.  —  3.  The  cremasteric  artery  is 
derived  from  the  epigastric,  near  the  internal  ring.  It  gives 
a  branch  to  the  rectus  and  pyriform  muscles  ;  and  *'  a  second, 
which  descends  upon  the  back  part  of  the  spermatic  cord  to 
the  testis  upon  the  cremaster  muscle,  to  which  it  gives  vessels 
in  its  course."  ^^^ 

y  The  spermatic  veins,  commencing  in  the  testicle  and  epi- 
didymis, pass  upwards  in  several  groups  to  the  lower  part  of 
the  cord,  where  they  form  numerous  anastomoses,  and  ter- 
minate in  several  branches,  which  surround  the  spermatic 
artery,  traverse  the  inguinal  canal,  and,  on  reaching  the  ab- 
domen, unite  to  form  two  or  three  vessels,  which  ascend  in 
contact  with  the  spermatic  artery,  and  at  length  unite  to 
form  one  trunk,  which  usually  terminates  on  the  left  side  in 
the  left  renal  vein,  and  on  the  right  in  the  vena  cava. 

8.  The  nerves,  more  or  less  connected  with  the  cord,  which 
are  distributed  to  the  testicle  and  neighbouring  parts,  are  the 
musculo-cutaneous  and  genito-crural  branches  of  the  lum- 
bar plexus.  The  former  is  distributed  to  the  skin  of  the 
groin,  the  upper  part  of  the  scrotum,  and  the  root  of  the 
penis  ;  the  latter  to  the  cremaster,  and  to  the  skin  of  the 
groin  and  fore-part  of  the  thigh.  The  other  nerves  of  the 
cord  are  filaments  derived  from  the  mesenteric,  renal,  aortic. 
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and  hypogastric  plexus  of  the  sympathetic.  They  descend  to 
the  testicle  in  company  with  the  blood-vessels. 

e.  The  vaginal  process  of  peritoneum, — A  delicate  mem- 
branous band  may  generally  be  traced  from  that  pouch  or 
depression  of  the  peritoneum,  which  we  have  already  de- 
scribed as  situated  on  the  ihac  side  of  the  umbilical  ligament, 
extending  along  the  front  part  of  the  cord  until  it  expands 
into  the  tunica  vaginalis  of  the  testicle.  This  band  is  the 
remnant  of  the  tunica  vaginalis  of  the  cord,  the  canal  of 
which  is  usually  obliterated  about  the  period  of  birth,  but 
occasionally  remains  pervious,  allowing  a  communication  to 
exist  between  the  cavity  of  the  peritoneum  and  that  of  the 
serous  envelope  of  the  testicle. 

?.  The  filamentous  tissue  of  the  cord  is  directly  continuous 
with  the  subserous  tissue  of  the  peritoneum.  It  connects  the 
vascular  and  nervous  constituents  of  the  cord  with  each  other, 
and  with  their  investing  sheath. 

>j.  The  spermatic  sheath,  as  already  described  (see  fig.  24),  is 
a  funnel-shaped  prolongation  of  the  internal  aponeurosis 
(fascia  transversalis),  which  constitutes  an  investment  of  the 
spermatic  vessels  from  the  internal  ring  to  the  testicle.  In 
the  inguinal  canal  this  structure  is  always  distinctly  deve- 
loped ;  but,  as  it  descends  to  the  neighbourhood  of  the  testicle, 
it  is  much  attenuated,  and  in  some  subjects  is  with  difficulty 
recognized.  It  is  united  to  the  constituents  of  the  cord 
through  the  medium  of  filamentous  tissue. 

0.  The  cremaster  muscle  (fig.  26)  is  a  layer  of  pale  slender 
muscular  fasciculi  which  invest  the  spermatic  sheath  and  its 
contents.  This  layer  of  muscular  fasciculi  is  attached  to 
Poupart's  ligament  throughout  the  whole  extent  of  the 
inguinal  canal,  to  the  pubes  and  sheath  of  the  rectus  muscle 
behind  the  superior  pillar  of  the  ring,  and  to  the  tunica  vagi- 
nalis. The  upper  fasciculi  arising  from  Poupart's  ligament 
are  of  large  size,  being  intimately  blended  at  their  origin 
with  the  lower  fibres  of  the  internal  oblique,   and  pursuing 
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their  course  towards  the  pubes  in  front  of  the  cord  nearly- 
parallel  to  the  lower  edge  of  the  internal  oblique,  but  usually 


Fio-.  26* 


Cremaster  muscle. 

separated  from  it  by  a  little  filamentous  tissue.  The  fibres 
below  assume  a  curved  direction  as  they  pass  from  Poupart's 
ligament  to  the  pubes,  forming  a  succession  of  curves,  which 
become  more  and  more  acute  the  lower  they  descend  in  front 
of  the  cord  and  tunica  vaginalis,  whilst  the  lowest  of  the  fasci- 
culi connected  with  Poupart's  ligament  and  the  pubes  descend 
laterally  along  the  cord  to  be  attached  to  the  tunica  vaginalis 
by  minute  tendinous  insertions,  their  continuity  so  as  to  con- 
stitute loops  not  being  demonstrable.     A  few  fasciculi,  pur- 

*  A.  Aponeurosis  of  external  oblique  muscle.  b.  Internal  oblique 
muscle,  c.  Rectus  muscle,  d.  Cremaster.  e.  Attachment  of  cremaster 
to  the  pubes  and  sheath  of  the  rectus,  f.  Spermatic  fascia  laid  open. 
G.  Testis  enclosed  in  the  tunica  vadnalis. 
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suing  their  curved  direction  from  Poupart's  ligament  to  the 
puhes,  may  generally  be  observed  on  the  posterior  surface  of 
the  cord. 

2.  The  descent  of  the  testicle. 

The  testicle,  v^^hen  first  formed,  is  situated  in  the  abdo- 
men a  little  below  the  kidney,  and  near  the  origin  of  its 
own  artery.  It  soon  begins  to  descend,  and  about  the 
fifth  or  the  sixth  month  of  fetal  life  is  usually  placed 
upon  the  lower  part  of  the  psoas  muscle,  invested  an- 
teriorly and  laterally  by  peritoneum,  and  posteriorly  un- 
covered for  the  passage  of  the  vessels  and  nerves.  From 
the  lower  end  of  the  testicle  and  epididymis  proceeds  the 
gubernaculum,  a  fibrous  band  covered,  like  the  testicle, 
anteriorly  and  laterally  by  peritoneum.  The  gubernacu- 
lum may  be  traced  from  the  testicle  through  the  inguinal 
canal  into  the  scrotum ;  and  the  peritoneum  in  connexion 
with  it  is  observed  to  form  a  small  pouch,  which  projects  into 
the  commencement  of  the  inguinal  canal.  The  testicle  gra- 
dually descends  in  the  abdomen,  and,  guided  as  it  were  by 
the  gubernaculum,  enters  the  pouch  of  peritoneum  lying  in 
the  upper  part  of  the  inguinal  canal.  The  testicle,  protrud- 
ing before  it  the  peritoneal  pouch,  gradually  traverses  the 
inguinal  canal,  and,  at  the  completion  of  the  eighth  month, 
has  usually  reached  the  scrotum,  having  carried  with  it 
an  elongated  pouch  of  peritoneum.  Soon  after  the  descent 
of  the  testicle  is  completed,  the  neck  of  the  peritoneal  pouch 
usually  becomes  closed  by  adhesion,  and  the  testicle  remains 
invested  in  a  distinct  serous  bag — the  tunica  vaginalis — which 
now  no  longer  communicates  with  the  general  cavity  of  the 
peritoneum.* 

The  descent  of  the  testicle  is  liable  to  interruption  from 
various  causes.     Instead  of  reaching  the  scrotum  before  the 

*  For  Mr.  Curling's  views  respecting  the  descent  of  the  testis,  see 
Gubernaculum,  p.  310. 
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birth  of  the  infant,  the  process  may  be  delayed  to  a  later 
period,  or  may  be  permanently  interrupted.  Wrisberg,^^^ 
having  dissected  103  foetus  at  the  full  term,  ascertained  that  in 
73  both  testicles  had  descended  into  the  scrotum,  in  1 1  the 
right  testicle  only  had  descended,  in  7  the  left  only,  and  in 
12  neither  testicle  had  descended.  Of  the  12  in  which 
the  testicles  had  not  descended  before  birth,  in  1  the 
descent  occurred  on  the  day  after  birth,  in  3  on  the 
second  day,  in  3  on  the  third,  in  2  on  the  fifth,  and  in  1 
on  the  twenty-first  day.  In  the  other  instances  the  tes- 
ticles had  not  appeared  at  the  fourth  or  fifth  week.^^*  Dr. 
Marshall,  ^^5  having  examined  10,800  recruits,  found  5  in 
whom  the  right,  and  6  in  whom  the  left  testicle  was  not  ap- 
parent. He  met  with  only  one  instance  in  which  neither  of 
the  testicles  had  descended.  Mr.  Curling  ^^^  states,  that,  in 
20  cases  examined  at  different  ages  from  five  to  sixty, 
in  10  the  imperfection  was  on  the  left,  and  in  the  same 
number  on  the  right.  Mr.  Hunter  ^^^  was  of  opinion  that 
the  completion  of  the  descent,  when  it  has  been  delayed 
beyond  the  natural  period,  most  frequently  occurs  between 
the  years  of  two  and  ten. 

The  causes  which  interfere  with  the  natural  descent  of  the 
testicle  are  various.  In  an  infant,  which  had  only  one  testi- 
cle in  the  scrotum,  and  died  a  few  hours  after  birth,  Wris- 
]3gj.gi68  found  the  opposite  gland  close  to  the  ring,  and  con- 
nected to  the  omentum  by  means  of  three  slender  filaments. 
In  the  body  of  an  old  man,  M.  J.  Cloquet'^9  found  the  left 
side  of  the  scrotum  empty :  the  testicle  was  placed  between 
the  psoas  and  iliac  muscles  an  inch  above  the  upper  opening 
of  the  inguinal  canal;  the  epididymis  held  its  proper  rela- 
tive position  to  the  testicle,  but  its  upper  end  was  connected 
to  the  sigmoid  flexure  of  the  colon  by  a  strong,  short,  and 
rounded  fibrous  cord.  Small  size  of  the  external  ring  is  in 
many  instances  a  probable  cause  of  the  imperfect  descent. 
This  opinion  Mr.  Wilson  ^''°  considered  to  be  supported  by 
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the  fact,  that  the  testicle  is  more  frequently  found  in  the 
inguinal  canal  than  in  the  abdomen.  Mr.  Curling  i'^^,  re- 
garding the  gubernaculum  as  constituted  for  the  most  part  by 
the  fetal  cremaster,  supposes  that  the  imperfect  descent  may 
sometimes  be  the  result  of  deficient  power  in  this  muscle, 
either  from  its  being  imperfectly  developed,  or  from  being 
paralyzed  or  scantily  supplied  with  nervous  energy. 

The  time  of  closure  of  the  neck  of  the  tunica  vaginalis  is 
subject  to  considerable  variation.  The  canal  is  not  unfre- 
quently  open  at  the  time  of  birth  ;  and  in  some  subjects  it 
remains  pervious  throughout  the  whole  of  life.  According  to 
the  observations  of  Camper,^'^^  the  canal  is  generally  open 
at  the  time  of  birth.  He  dissected  70  new-born  children,  and 
found  that  both  testicles  had  descended  into  the  scrotum  in 
63.  In  34  of  these  the  vaginal  canal  was  open  on  both  sides, 
in  14  it  was  open  only  on  the  right,  and  in  8  only  was  it 
open  on  the  left ;  but  in  7  it  was  closed  on  both  sides. 

The  canal  sometimes  remains  open  for  many  years  without 
the  occurrence  of  hernia.  Hesselbach  found  it  open  on  both 
sides  in  a  man  thirty-eight  years  of  age,  who  had  never  expe- 
rienced any  protrusion  of  the  abdominal  viscera.  Hernia  of 
the  tunica  vaginalis  has  in  many  instances  occurred  suddenly 
from  violence  at  the  adult  age. 

The  process  of  closure  of  the  vaginal  canal  is  often  imper- 
fect. In  the  normal  condition  the  obliteration  of  the  canal 
extends  throughout  the  whole  funicular  portion  of  the  tunica 
vaginalis,  or,  in  other  words,  from  the  abdomen  nearly  to  the 
testicle.  But  in  many  instances  this  process  is  far  from 
being  complete.  M.  Cloquet^''^'''  has  minutely  described 
these  irregularities,  some  of  the  most  important  of  which 
will  be  briefly  noticed.  The  canal  may  be  interrupted  only 
at  one  point,  leaving  a  tubular  sac  open  to  the  abdomen.  It 
may  be  adherent  at  two  points,  leaving  an  intervening  serous 
cyst ;  or  at  several  points,  with  numerous  intervening  cysts. 
The  influence  of  these  irregularities  in  determining  the  pecu- 
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liar  fonns  of  hernia  of  the  tunica  vaginalis,  and  the  complica- 
tions of  other  inguinal  herniee  with  hydrocele  of  the  tunica 
vaginalis,  will  hereafter  be  considered. 

The  guhernaculum  *  is  described  by  Mr.  Curling,^''^'*  whose 
views  respecting  the  cremaster  muscle  are  entitled  to  much 
weight,  as  ''  a  soft  solid  projecting  body  of  a  conical  form, 
which  varies  somewhat  in  shape  and  size  at  diiferent  periods 
of  the  testicular  descent,  becoming  shorter  and  thicker  as  the 
gland  approaches  the  abdominal  ring.     It  is  situated  in  front 
of  the  psoas  muscle,  to  which  it  is  connected  by  a  reflexion  of 
peritoneum.     Its  upper  part  is  attached  to  the  inferior  ex- 
tremity of  the  testis,  lower  end  of  the  epididymis,  and  com- 
mencement of  the  vas  deferens.     The  lower  part  of  this  pro- 
cess passes  out  of  the  abdomen  at  the  ring,  and,  diminishing 
in  substance  and  spreading,  terminates   in  three   processes, 
each  of  which  has  a  distinct  attachment.     The  central  part 
and  bulk  of  the  gubemaculum  is  composed  of  a  soft,  transpa- 
rent, gelatinous   substance,   which,    on   examination  in  the 
microscope,  is  found  to  consist  of  nucleated  cells,  the  primi- 
tive cellular  tissue :  this  central  mass  is   surrounded  by   a 
layer  of  well-developed  muscular  fibres,  which  may  be  distin- 
guished by  the  naked  eye,  and  which  can  be  very  distinctly 
recognized  in  the  microscope  to  be  composed  of  '  striped  ele- 
mentary fibres.'     These  muscular  fibres,  which  may  be  traced 
the  whole  way  from  the  ring  to  the  testis,  are  surrounded  by 
a  layer  of  the  soft  elements  of  the  cellular  tissue  similar  to 
that  composing  the  central  mass  ;  and,  in  the  same  way  as  the 
testis,  the  whole  process,  except  at  its  posterior  part,  is  in- 
vested with  peritoneum.     On  carefully  laying  open  the  ingui- 
nal canal,  and  gently  drawing  up  the  guhernaculum,  the  mus- 
cular fibres  may  be  traced  to  the  three  processes,  which  are 

*  ''  This  ligament  (the  gubernaculum)  is  evidently  vascular  and  fibrous, 
and  seems  in  part  to  be  composed  of  the  cremaster  muscle  turned  inwards." 
— B.  Bell,  Syst.  of  Surgery,  vol.  v.  p.  264.  See  Jno.  Hunter,  in  Dr. 
Hunter's  Medical  Commentaries. 

Q  2 
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attached  as  follows  :  the  external  and  broadest  is  connected 
to  Poupart's  ligament  in  the  inguinal  canal  ;  the  middle  forms 
a  lengthened  band,   which  escapes  at  the  external  abdominal 
ring,  and  descends  to  the  bottom  of  the  scrotum,  where  it 
joins  the  dartos ;  the  internal  passes  in  the  direction  inwards, 
and  has  a  firm  attachment  to  the  os  pubis  and  sheath  of  the 
rectus  muscle.     Besides  these,  a  number  of  muscular  fibres 
are  reflected  from  the  internal  oblique  on  the  front  of  the 
gubernaculum.     It  thus  appears  that  the  attachments  of  the 
muscle  of  the  gubernaculum,  and  those  of  the  cremaster  in 
the  adult,  are  exactly  similar.     I  have  succeeded  in  tracing 
out  the  former  before  the  testis  has  descended,  at  different 
stages  of  the  process,  and  immediately  after  its  completion  ; 
and  of   the  identity    of    the    two    no  doubt  can  be   enter- 
tained."— "  In  the  passage  of  the  testis  from  the  abdomen  to 
the  bottom  of  the  scrotum,   the  gubernaculum,   including  its 
peritoneal   investment  and  muscular   fibres,    undergoes   the 
same  change  as  that  which  takes  place  in  certain  of  the  Roden- 
tia  at   the  access  of  the  period   of  sexual   excitement ;  the 
muscle  of  the  testis  is   gradually  everted,    until,  when  the 
transition  is  completed,  it  forms  a  muscular  envelope  external 
to  the  process  of  peritoneum,  which  surrounds  the  gland  and 
front  of  the  cord.     As  the  testis  approaches  the  bottom  of 
the  scrotum,  the  gubernaculum  diminishes  in  size,  owing  to 
a  change  in  the  disposition  of  its  cellular  elements  :  the  mus^ 
cular  fibres,   however,  undergo  little  or  no  diminution,  and 
are  very  distinct  around  the  tunica  vaginalis  in  the  recently 
descended  testis.     The  mass  composing  the  central  part  of 
the  gubernaculum,  which  is  so  soft,  lax,  and  yielding  as  in 
every    way  to    facilitate   these    changes,   becomes   gradually 
diffused ;   and,   after  the  arrival  of  the  testis  in  the  scrotum, 
contributes  to  form  the  loose  cellular  tissue  which  afterwards 
exists  so  abundantly  in  this  part :   the   middle  attachment  of 
the  gubernaculum,    which  may  be  traced  to  the  dartos  at  the 
bottom  of  the  scrotum,  gradually  wastes  away,   and  soon  be- 
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comes  indistinct,  though  shght  traces  of  this  process  often 
remain  to  the  latest  period  of  life." — "  Now,  when  we  consi- 
der the  attachments  and  connexions  of  this  muscle  in  the 
foetus,  the  perfect  condition  of  its  fibres  as  ascertained  by 
microscopical  examination,  and  the  circumstance  that  there 
are  no  other  means,  no  other  motive  powers  by  which  this 
change  can  be  effected,  or  in  any  way  promoted,  I  think 
there  is  no  reason  to  doubt  that  the  cremaster  executes  the 
same  office  in  the  human  embryo  as  that  which  it  undoubt- 
edly performs  in  certain  animals  at  a  particular  season.  The 
fibres  proceeding  from  Poupart's  ligament,  and  the  obliquus 
internus,  tend  to  guide  the  gland  into  the  inguinal  canal ; 
those  attached  to  the  os  pubis,  to  draw  it  below  the  abdominal 
ring ;  and  the  process  descending  to  the  scrotum,  to  direct  it  to 
its  final  destination.  As  the  descent  approaches  completion, 
the  muscular  fibres  which  perform  so  important  a  part  in  it 
gradually  become  everted,  and,  instead  of  drawing  down  the 
testicle,  acquire  the  new  functions  of  elevating,  supporting, 
and  compressing  it." 

This  ingenious  and  comprehensive  exposition  of  the  struc- 
ture of  the  gubernaculum  and  its  functions  by  Mr.  Curling 
is  most  satisfactory,  and  clearly  shews  that  the  hypothesis  of 
Cloquet — which  assumes  that  the  cremaster  does  not  exist  be- 
fore the  descent  of  the  testicle,  but  that  it  is  formed  mecha- 
nically, by  the  testicle  pushing  before  it  the  lower  fibres  of 
the  internal  oblique,  so  as  to  form  the  loops  of  which  he  says 
it  is  composed — is  altogether  untenable.  John  Hunter -"^^ 
had  previously  described  the  gubernaculum  as  a  ligament, 
vascular  and  fibrous,  which  is  "  covered  by  the  fibres  of  the 
cremaster  ;"  and  Sir  Astley  Cooper^'^^  states,  "  the  cremaster, 
as  I  can  distinguish  it  in  the  foetus,  passes  upon  the  guberna- 
cvilum  to  the  epididymis  and  testis,  and  is  attached  to  the 
process  of  peritoneum  which  descends  with  the  testis  as  a 
pouch  to  the  lower  part  of  the  inguinal  canal."  Hunter  was 
also  aware  that  the  cremaster  was  capable  in  some  animals  of 
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drawing  down  the  testicle  from  the  abdomen  into  the  scrotum 
at  the  period  of  sexual  excitement,  but  he  failed  to  carry  the 
analogy  to  the  human  subject.  To  Mr.  Curling  attaches  the 
merit  of  having  proved  by  the  microscope  that  a  great  por- 
tion of  the  gubernaculum  consists  of  muscular  fibres;  that  its 
attachments  are  identical  with  those  of  the  cremaster ;  and 
that  through  the  agency  of  this  structure,  which  must  be  re- 
garded as  the  fetal  cremaster,  the  descent  of  the  human  tes- 
ticle is  accomplished. 

3,  Peculiarities  in  the  female. 

The  principal  anatomical  peculiarity  in  the  region  of  in- 
guinal hernia  in  the  female  results  from  the  substitution  of 
the  round  ligament  for  the  spermatic  cord  and  the  testicle. 
The  round  ligament  arises  from  the  fundus  of  the  uterus, 
extends  through  the  inguinal  canal,  and  terminates  in  the  fat 
and  integument  of  the  pubes.  At  the  internal  ring  it  receives 
a  delicate  tubular  sheath  from  the  internal  aponeurosis  (fascia 
transversalis),  which  invests  it  through  the  greater  part  of  its 
course.  In  some  subjects  a  small  tubular  process  of  perito- 
neum enters  the  inguinal  canal,  and  accompanies  the  round 
ligament  for  a  short  extent  of  its  course.  This  vaginal 
process  of  peritoneum  occasionally  remains  pervious  through- 
out the  whole  of  life,  and  has  been  named,  after  the  anato- 
mist who  discovered  it,  the  canal  of  Nuck.  As  the  round 
ligament  is  smaller  than  the  spermatic  cord,  so  the  inguinal 
canal  in  females  is  narrower,  and  the  external  ring  smaller. 

The  length  of  the  canal  is  also  somewhat  greater,  in  con- 
sequence of  the  aperture  of  the  external  ring  not  extending 
so  far  from  the  pubes  as  in  men. 

4.  Statistics  and  causes  of  inguinal  hernia. 

a.  Age  appears  to  exert  a  decided  influence  upon  the  pro- 
duction of  inguinal  hernia ;  or,  in  other  words,  this  species 
of  hernia  is  more  prone  to  occur  at  certain  periods  of  life  than 
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at  others.     M.  Malgaigne  found  300  inguinal  hernias  to  date 
their  origin  in  the  following  order: 
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J)            •             • 
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5> 

11 
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Soon  after  birth  inguinal  hemise  are  of  frequent  occur- 
rence, but  diminish  rapidly  in  number  until  the  age  of  eight 
or  ten  years.  The  hemiae  of  this  epoch  may  be  denominated 
the  her?iicB  of  infancy,  and,  with  few  exceptions,  are  hernias 
of  the  tunica  vaginalis.  From  the  age  of  ten  to  thirty-five 
years,  the  number  of  hernige  is  decidedly  but  gradually  in- 
creased. The  hernias  of  this  period  may  be  termed  the  hernuB 
from  violence,  as  they  are  chiefly  attributable  to  the  active 
muscular  exertions  which  attend  the  sports  and  occupations 
of  youth  and  early  manhood.  From  thirty-five  years  to  ex- 
treme old  age  there  is  a  great  increase  in  the  number  of  in- 
guinal hemiae,  in  consequence  of  the  operation  of  those  causes 
which  produce  relaxation  of  the  abdominal  muscles :  hence 
the  hernias  of  this  epoch  may  be  styled  hernia  from  debility. 

h.  Tall  stature  exerts  an  obvious  influence  upon  the  pro- 
duction of  inguinal  hernia.  M.  Malgaigne  found  this  disease 
more  frequent  m  persons  of  tall  than  of  short  stature,  and  he 
imputes  the  occurrence  to  debihty.  In  confirmation  of  this 
opinion  it  is  stated,  that  those  regiments  which  consist  of 
men  of  high  stature  furnish  a  greater  proportion  of  invalids 
than  those  which  are  composed  of  short  persons ;  the  latter 
being  more  capable  of  bearing  protracted  exertion  and 
fatigue,  and  less  influenced  by  morbific  causes. 
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In  accordance  with  this  opinion,  it  was  ascertained  that 
herniae  in  tall  persons  shew  a  large  proportion  originating 
after  thirty-five  years  of  age,  when  herniae  from  debility  more 
especially  appear.  Thus,  in  15  subjects  under  the  height  of 
five  feet,  the  herniae  occurred  in  1 1  before  the  age  of  forty, 
and  in  4  only  after  that  age ;  whereas,  of  63  subjects  of  five 
feet  two  inches  and  above,  33  only  had  herniae  before  the 
age  of  forty,  and  30  after  it. 

The  tables  referred  to  on  the  general  statistics  of  hernia 
render  it  evident  that  inguinal  herniae  are  much  more  frequent 
on  the  right  than  on  the  left  side.  This  frequency  on  the  right 
side  has  been  imputed  to  the  general  predominant  power  of 
the  muscles  of  the  right  side  of  the  body, — the  majority  of 
mankind  being  in  consequence  thereof  termed  right-handed. 
M.  Cloqviet  has  observed,  that  when  we  employ  the  right  arm 
in  carrying  a  weight,  dragging,  and  in  most  considerable 
efforts,  the  chest  is  inclined  towards  the  left,  and  the  dia- 
phragm pushes  the  viscera  towards  the  right  abdominal  mus- 
cles. Consequently,  in  these  efforts,  hernia  is  more  likely  to 
occur  on  the  right  side.  But  M.  Malgaigne  has  shewn  that 
this  statement  is  not  universally  correct,  for,  when  a  person 
exerts  the  right  arm  to  raise  a  heavy  weight  from  the  ground, 
the  viscera  are  pushed  most  forcibly  against  the  left  abdominal 
muscles  ;  but  when  he  has  raised  the  weight,  and  endeavours 
to  place  it  on  his  right  shoulder,  or  the  head,  the  viscera  are 
pushed  against  the  right  abdominal  wall. 

It  may,  however,  be  stated  generally,  that  the  muscular 
efforts  of  right-handed  persons  have  a  greater  tendency  to 
produce  herniae  on  the  right  side,  whilst  those  of  left-handed 
persons  have  a  greater  tendency  to  their  production  on  the  left 
side.  Thus,  of  136  right-handed  persons  examined  by  Mal- 
gaigne, 9 1  had  inguinal  herniae  on  the  right,  and  45  only  on 
the  left  side ;  and,  of  17  left-handed  individuals,  10  had  it  on 
the  left,  and  7  only  on  the  right  side.  But  this  explanation 
upon  the  principle    of  unequal  muscular  pressure   is  insuf- 
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ficient  to  account  for  the  preponderance  of  right  ingumal 
herniee  in  infants,  for  their  muscular  efforts  in  crying 
are  exerted  with  equal  force  on  both  sides  of  the  body* 
Wrisherg  1'^'^  dissected  103  new-born  infants,  2  of  whom 
had  inguinal  hernia.  The  disease  in  both  subjects  occurred 
on  the  right  side,  and  evidently  resulted  from  adhesion  of 
the  testicle  to  the  intestine;  for,  on  replacing  the  intestine,  the 
testicle  in  each  case  was  drawn  up  towards  the  ring.  It  may 
be  presumed  that  there  exists  some  special  anatomical  pre- 
disposition, independently  of  the  cause  which  operated  in  the 
cases  of  Wrisberg,  which  determines  the  more  frequent  occur- 
rence of  inguinal  hernia  on  the  right  side  of  infants;  but  what 
this  cause  is,  cannot  at  present  be  satisfactorily  decided.  M. 
Malgaigne  ^''^  supposes  it  to  be  the  more  frequent  patency  of 
the  vaginal  process  of  peritoneum  on  the  right  than  on  the 
left  side.  But,  as  before  stated,  the  patency  of  this  canal 
may  determine  the  variety  of  inguinal  hernia;  or,  in  other 
words,  if  inguinal  hernia  do  occur,  it  may  cause  it  to  assume 
the  form  of  hernia  of  the  tunica  vaginalis,  rather  than  of  ob- 
lique inguinal  hernia :  but  it  may  be  doubted  whether  it  can 
be  regarded  as  an  efficient  cause  of  inguinal  hernia  in  general. 
We  must  rather  look  for  some  cause  which  operates  by 
producing  at  least  a  temporary  weakness  of  the  muscular 
and  aponeurotic  structures  of  the  inguinal  region,  or  dilata- 
tion of  the  inguinal  canal.  It  is  not  improbable  that  this 
condition  may  hereafter  be  shewn  to  depend  upon  the  time 
of  descent  of  the  right  testicle,  and  the  dilatation  of  the  in- 
guinal canal  consequent  upon  its  recent  descent. 

Double  inguinal  hernia  is  of  very  frequent  occurrence.  Of 
316  hernial  subjects  examined  by  M.  Malgaigne,  133  had 
single,  and  186  double  herniae.  So  great  is  this  tendency 
to  double  herniae,  that,  without  being  able  to  assign  the 
anatomical  cause  of  it,  we  may  regard  the  existence  of  in- 
guinal hernia  on  one  side  as  indicating  a  predisposition  to  it 
on  the  other.     A  knowledge  of  this  fact  will  point  out  the 
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propriety  of  the  more  frequent  emplojrment  of  double  trusses, 
not  merely  as  palliative  or  remedial  measures,  but  as  preven- 
tive ;  more  especially  when  the  hernia  may  be  termed  spon- 
taneous, from  its  occurring  without  any  obvious  accidental 
cause.  The  longer  one  hernia  has  existed  without  the  form- 
ation of  a  second,  the  greater  is  the  probability  that  a  second 
will  not  occur. 
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CHAPTER  II. 

VARIETY  L      OBLIQUE   INGUINAL    HEENIA. 

Syjionym,     External  Inguinal  Hernia. 

Oblique  inguinal  hernia  is  a  protrusion  of  the  abdominal 
viscera  into  the  sheath  of  the  spermatic  vessels.  Invested  by 
this  delicate  membrane,  the  protruded  structures  traverse 
more  or  less  completely  the  inguinal  canal,  and  frequently 
project  through  the  external  ring,  and  in  some  cases  even 
into  the  lower  part  of  the  scrotum. 

This  variety  of  inguinal  hernia  is  so  named  from  the  direc- 
tion of  the  hernia  corresponding  to  the  oblique  course  of 
the  inguinal  canal.  With  equal  propriety  hernia  of  the 
tunica  vaginalis  might  receive  the  same  appellation,  but,  in 
accordance  with  common  usage,  the  term  will  here  be  re- 
stricted to  that  variety  of  inguinal  hernia  which  is  situated 
within  the  spermatic  sheath. 

When  the  hernia  has  not  projected  beyond  the  external 
ring,  it  has  been  named  incomplete.  It  would,  however,  be 
more  correctly  designated  interstitial,  after  the  example  of 
Royer  and  other  French  authorities. 

In  its  earhest  stage,  oblique  inguinal  hernia  appears  as  a 
visceral  projection,  of  a  hemispherical  form,  usually  pushing 
before  it  the  peritoneum  into  the  sheath  of  the  spermatic 
vessels,  and  embraced  by  the  lower  fibres  of  the  transver- 
salis  muscle,  which  constitute  the  internal  ring.  As  the 
protrusion  advances,  it  gradually  projects  beyond  the  lower 
edge  of  the  internal  oblique  muscle,  and  occupies  the  upper 
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portion  of  the  inguinal  canal.  The  disease,  in  these  early- 
stages,  being  rarely  attended  by  external  swelling,  generally 
escapes  the  observation  of  the  patient,  and  has  frequently, 
even  in  the  strangulated  state,  been  overlooked  by  the  medi- 
cal attendant.  Hence  it  is  incumbent  upon  the  surgeon  to 
investigate  with  the  utmost  care  the  site  of  the  internal 
ring,  whenever  the  symptoms  of  intestinal  obstruction  exist 
without  the  cause  of  the  obstruction  being  apparent.  By 
neglect  of  such  attention,  many  patients  have  died  from 
strangulated  hernia,  who  were  supposed  to  be  suffering  from 
simple  enteritis. 

When  the  hernia,  in  this  early  period  of  its  development, 
is  strangulated,  the  site  of  the  internal  ring  is  hard,  resisting, 
and  painful  to  the  touch,  and  may  be  recognized  by  a  slight 
though  visible  elevation  or  fulness  of  the  part  which  is  not 
observable  on  the  opposite  side.  As  the  patient  is  seldom 
aware  a£  the  existence  of  the  hernia  in  this  stage,  the  surgeon 
is  rarely  consulted  in  the  case,  unless  strangulation  exists, 
and  its  attendant  symptoms  have  excited  alarm.  On  this  ac- 
count, the  surgeon  rarely  has  his  attention  directed  to  the  re- 
ducible stage  of  the  disease.  But  he  may,  nevertheless,  have 
frequent  opportunities  of  witnessing  the  affection,  if,  when 
consulted  for  a  scrotal  hernia,  he  examine  the  inguinal  re- 
gion of  the  opposite  side.  He  will  thus,  as  noticed  by  M. 
Malgaigne,  from  the  great  tendency  to  the  existence  of 
double  herniae,  have  many  opportunities  of  detecting  an  un- 
suspected interstitial  hernia.  Iii  such  a  case,  an  unnatural 
degree  of  impulse  on  coughing  may  be  perceived  at  the  inter- 
nal ring,  and  even  a  slight  fulness  of  the  part  is  visible.  The 
patient  usually  experiences  a  sense  of  weakness  at  the  ring, 
accompanied  by  sensations  of  dragging  and  pain  in  the  loins 
and  hips,  more  or  less  distressing. 

As  the  disease  advances,  the  protrusion  assumes  a  more 
elongated  form,  and  gradually  fills  the  whole  inguinal  canal, 
when  it  is  attended  with  a  more  obvious  swelling,  usually  slight,^ 
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of  an  oblong  or  oval  form,  situated  a  little  above  Poupart's 
ligament,  its  direction  corresponding  with  that  of  the 
inguinal  canal.  Occasionally  the  disease,  although  still  limited 
to  the  canal,  attains  considerable  magnitude,  separating  the 
external  from  the  internal  oblique  to  a  great  extent,  and 
forming  a  prominent  external  tumour.  I  have  lately  operated 
upon  a  hernia  of  this  description,  which  reached  nearly  as 
far  as  the  anterior  superior  spinous  process  of  the  ilium. 

In  a  still  further  stage  of  the  disease,  the  tumour  projects 
through  the  external  ring,  and,  progressively  enlarging,  de- 
scends along  the  course  of  the  spermatic  cord  towards  the 
lower  part  of  the  scrotum.  If  the  inguinal  canal  be  now  ex- 
amined, it  will  appear  to  be  occupied  by  a  swelling,  usually 
of  an  oblong  form,  which  is  separated  from  the  more  promi- 
nent scrotal  portion  of  the  tumour  by  a  slight  contraction  in 
the  situation  of  the  external  ring. 

The  sac  of  oblique  inguinal  hernia,  while  in  the  spermatic 
sheath,  is  imbedded  in  the  filamentous  tissue  which  unites  the 
spermatic  vessels  to  each  other  and  to  the  sheath,  and  which 
is  continuous  with  the  subserous  tissue  of  the  abdomen.  This 
tissue  constitutes  also  the  subserous  layer  of  the  sac,  which  is 
usually  of  great  delicacy,  but  in  old  herniee  is  often  increased 
in  thickness  and  tenacity  by  the  infiltration  and  subsequent 
organization  of  lymph.  It  forms,  therefore,  the  most  internal 
investment  of  the  sac,  connecting  the  latter  to  the  sheath, 
with  which  it  forms  that  compound  covering  of  oblique  ingui- 
nal hernia  to  which  the  name  of  tunica  propria  is  usually 
given.  The  external  surface  of  the  spermatic  sheath  has 
a  smoothish  and  somewhat  polished  aspect,  and  has,  on  this 
account,  been  sometimes  mistaken  for  the  sac  itself. 

The  hernia,  invested  by  the  sac,  subserous  tissue  and  sper- 
matic sheath  (tunica  propria),  rests  against  the  posterior  wall 
of  the  inguinal  canal,  at  the  abdominal  extremity  of  which  it 
is  nearly  surrounded  by  the  inferior  fibres  of  the  transversalis 
muscle  which  form  the  internal  ring  ;  and,  a  little  lower  down, 
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the  inferior  edge  of  the  internal  oblique  muscle  arches  over 
the  tumour  with  a  more  gradual  curve,  from  which,  and  from 
Poupart's  ligament,  the  fibres  of  the  cremaster  descend  chiefly 
over  the  front  and  lateral  parts  of  the  spermatic  sheath,  giving 
an  additional  investment  to  the  hernia.  Still  more  externally, 
the  interstitial  portion  of  the  tumour  is  covered  by  the  apo- 
neurosis of  the  external  oblique,  superficial  fascia,  and  skin. 
When  the  hernia  has  escaped  from  the  external  ring  and 

Fiff.  27. 


Oblique  inguinal  hernia, — After  Scarpa. 

A.  Poupart's  ligament,  b.  Internal  oblique  muscle,  c.  Cremaster.  d. 
Sheath  of  spermatic  vessels,  e.  Peritoneal  sac.  f.  Omentum,  g.  Epi- 
gasti-ic  artery. 
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has  become  scrotal,  the  sac  is  still  covered  by  the  subserous 
tissue,  the  sheath  of  the  spermatic  vessels,  and  the  cremaster ; 
but,  instead  of  being  bound  down  by  the  aponeurosis  of  the 
external  oblique,  it  is  enveloped  by  the  more  yielding  sper- 
matic fascia,  which  invests  the  cord,  and  is  prolonged  from 
the  borders  of  the  external  ring.  In  addition  to  these,  the 
hernia  is  covered  by  the  filamentous  tissue,  the  scrotum, 
the  dartos,  and  skin. 

1.  Changes  in  the  relative  positioti  of  the  ritigs,  and  in  the 
envelopes  from  old  scrotal  hernice. — Whilst  the  hernia  remains 
interstitial,  the  envelopes  undergo  but  little  change  of  struc- 
ture ;  but,  after  it  has  long  been  scrotal,  they  frequently  exhi- 
bit many  important  alterations.  The  sac  may  become  opaque 
and  thickened,  although  it  often  remains  remarkably  free  from 
pathological  change,  even  after  the  structures  external  to  it 
have  been  greatly  altered.  The  neck  of  the  sac  is  most  liable 
to  alteration,  being  frequently  the  seat  of  a  new  fibrous 
change,  by  which  it  is  rendered  firm  and  unyielding ;  but 
occasionally  a  similar  transformation  may  also  occur  in  the 
body  of  the  sac,  or  at  the  mouth  of  supplementary  pouches. 
The  subserous  tissue  is  often  converted  into  a  thick  firm 
opaque  membrane,  divisible  into  several  layers.  The  cremas- 
ter frequently  exhibits  its  fasciculi  much  enlarged,  and  of  a 
deeper  red  colour  than  natural ;  or  it  may  have  altogether  lost 
its  muscular  character,  being  converted  into  a  dense,  pale- 
coloured,  fasciculated  membrane.  The  spermatic  fascia  be- 
comes thickened,  indurated,  and  opaque. 

In  large  hernige,  from  the  weight,  and  consequent  dragging 
of  the  protruded  viscera,  the  internal  ring  becomes  greatly 
dilated ;  and  as  the  direction  of  the  weight  is  inwards,  or  to- 
wards the  mesial  line,  the  pubic  border  of  the  ring  is  the 
one  which  yields  to  the  greatest  extent :  or,  in  other  words, 
the  enlargement  of  the  internal  ring,  from  the  weight  and 
dragging  of  the  protruded  viscera,  is  principally  at  the  ex- 
pense of  its  internal  or  pubic  border  ;  though  the  external  or 
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iliac  border  also  becomes  distended  somewhat,  from  the  pres- 
sure of  the  increased  mass  of  the  hernial  contents.  The  in- 
ternal ring  is  thus  made  to  descend  towards  the  external  ring, 
and,  in  old  and  very  large  hernia,  very  nearly  reaches  it,  thus 
altering  the  course  of  the  canal  from  an  oblique  to  a  straight 
direction,  by  which  it  is  necessarily  reduced  in  extent;  though 
its  walls  acquire  considerable  thickness,  from  the  consequent 
aggregation  and  close  impaction  of  the  structures  entering 
their  formation.  A  large  hernia  also  pushes  upwards  the  in- 
ferior edge  of  the  internal  oblique  muscle,  giving  to  it  a  more 
decided  curve  than  natural,  and  condensing  its  fibres  so  that  it 
forms  a  thick  firm  muscular  band,  arching  over  the  hernia  a 
little  below  the  internal  ring.  The  external  ring  likewise  un- 
dergoes considerable  change,  losing  its  triangular  form,  and 
becoming  rounder  and  larger,  chiefly  in  consequence  of  the 
extension  of  its  superior  and  ihac  borders.  The  interco- 
lumnar  fibres,  moreover,  as  well  as  those  which  form  the  supe- 
rior pillar  of  the  ring,  being  displaced  and  forced  into  closer 
order,  give  to  the  upper  and  iliac  borders  of  the  external  ring 
a  much  stronger  and  more  definite  outline  than  they  possess 
in  the  natural  condition  of  the  parts.  This  alteration  of  the 
external  ring  co-operates  with  the  changes  already  referred  to 
at  the  internal  ring,  in  bringing  the  two  apertures  still  more 
opposed  to  each  other,  and  in  thus  producing  the  result  there 
described. 

As  the  epigastric  artery,  in  the  normal  condition  of  the 
parts,  winds  along  the  inferior  and  pubic  borders  of  the  inter- 
nal ring  in  its  oblique  course  towards  the  rectus  muscle,  so  it 
maintains  the  same  relative  position  to  the  neck  of  the  hernial 
sac  at  the  internal  ring.  The  epigastric  vessels,  therefore, 
are  found  in  close  proximity  to  the  inferior  and  pubic  borders 
of  the  neck  of  the  sac  ;  and  as  the  pubic  border  of  the  ring  is 
displaced  towards  the  median  line  as  the  hernia  increases  in 
volume  and  direction,  so  in  like  manner  and  direction  the  epi- 
gastric artery  is  displaced,  descending  for  some  distance  along 
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the  inferior  border  of  the  ring,  and  then  turning  abruptly  up- 
wards to  pursue  a  vertical  course  along  the  pubic  border  of 
the  ring,  nearly  parallel  to  the  rectus  muscle.  This  altera- 
tion in  the  course  of  the  epigastric  artery  has  been  well  de- 
lineated by  Sir  Astley  Cooper  ^^°  and  Hesselbach.^^^  In  the 
natural  state,  the  epigastric  artery  ascends  about  two  and  a 
half  inches  distant  from  the  symphysis  of  the  pubes,  and  in 
large  hernise  it  has  been  known  to  approach  within  three  quar- 
ters of  an  inch.^^^  But,  notwithstanding  this  change  of 
course,  it  still  maintains  the  same  relative  position  to  the  neck 
of  the  sac,  ascending  along  its  pubic  border. 

Y'm.  28* 


Epigastric  artery   displaced  towards   the  pubes  by  an  oblique   inguinal 
hernia. — Leeds  School  of  Medicine. 

*  A.  Poupart's  ligament,  b.  Pubic  attachment  of  Poupart's  ligament. 
0,  Rectus  muscle,  its  sheath  removed,  d.  Transversalis  muscle,  the  in- 
ternal aponeurosis  having  been  removed,  e.  Mouth  of  the  sac.  f.  Epigas- 
tric artery  displaced  towards  the  pubes.     g.  Hernial  sac. 
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2.  Separation  of  the  elements  of  the  spermatic  cord  hy  old 
hernice. — The  sac  of  oblique  inguinal  hernia,  on  its  entrance 
into  the  spermatic  sheath,  is  placed  in  front  of  the  spermatic 
vessels ;  and  the  hernia,  in  descending  through  the  inguinal 
canal  and  scrotum,  usually  maintains  the  same  relative  posi- 
tion to  the  spermatic  vessels ;  but  in  old  scrotal  hernias  ex- 
ceptions are  frequently  observed,  the  vas  deferens  being 
detached  from  the  blood-vessels,  and  these  parts  pursuing 
separate  courses  along  the  sides,  or  in  front  of  the  sac. 

"When  the  constituents  of  the  cord  are  thus  separated,  they 
present  several  varieties  in  their  course.  Occasionally  the  vas 
deferens  passes  on  one  side  of  the  sac,  and  the  spermatic 
blood-vessels  on  the  other.^^^  In  some  instances  these  vessels 
approach  each  other  in  front  of  the  lower  part  of  the  sac,  and 
pass  conjointly  ^^*  to  the  testicle,  which  has  been  known  to  lie 
in  front  of  the  hernia  ;  in  others,  again,  the  blood-vessels  pass 
in  front  of  the  sac,  and  the  vas  deferens  behind  it ;  ^^^  and, 
lastly,  in  some  few  instances,  the  blood-vessels  have  been 
situated  posteriorly,  while  the  vas  deferens  has  been  found  in 
front,  and  has  even  been  divided,  while  in  this  situation,  in 
the  operation  for  strangulated  hernia.^^^ 

The  separation  of  the  constituents  of  the  cord  rarely  oc- 
curs when  the  hernia  has  descended  rapidly.  But  when  it 
has  been  long  delayed  in  the  inguinal  canal,  and  has  there 
attained  considerable  magnitude,  the  sac,  being  firmly  united 
by  filamentous  tissue  to  the  vessels  and  nerves  during  its 
increase,  gradually  separates  these  structures  from  each  other, 
as  shewn  by  Scarpa ;  and,  when  it  afterwards  descends  into 
the  scrotum,  it  still  keeps  them  separated,  and  has  occa- 
sionally even  penetrated  between  them,  so  that  its  inferior 
part  is  actually  placed  behind  the  vessels,  and  even  behind 
the  testicle  itself.'^'^  The  separation  of  the  constituents  of 
the  cord  rarely  occurs,  except  in  large  herniae  ;  but  it  does  oc- 
casionally, inasmuch  as  Sir  A.  Cooper  witnessed  its  occur- 
rence even  in  a  hernia  of  small  size,  the  blood-vessels  in  this 
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case  passing  in  front  of  the  tumour,   and  tlie  vas  deferens 
behind  it. 

Fig.  29.* 


Elements  of  spermatic  cord    separated  by  an  oblique  inguinal 
hernia. — After  Scarpa, 

A  knowledge  of  these  varieties  in  the  relations  of  the  sac  to 
the  cord  and  its  constituents,  will  shew  the  importance,  in 
operating  for  strangulated  inguinal  hernia,  of  carefully  di- 
viding the  different  envelopes  in  succession.  By  neglect  of 
this  precaution,  the  vas  deferens  has  been  injured,  or  even 
divided,  than  which  there  are  few  accidents  more  to  be  de- 
plored. It  also  shews  the  propriety,  in  large  hernise,  of 
limiting  the  division  of  the  envelopes  to  their  upper  part,  on 
account  of  the  separated  vas  deferens  and  spermatic  vessels 
sometimes  re-uniting  in  front  of  the  hernia  at  its  lower  part. 

*  A.  External  abdominal  ring.      b.  Sac  of  an  oblique  inguinal  hernia, 
c.  Spermatic  artery  and  vein.     d.  Vas  deferens. 

R  2 
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The  pressure  of  the  hernial  tumour  upon  the  spermatic 
veins  may  now  and  then  produce  a  degree  of  varicocele.  The 
impeded  return  of  venous  blood  also  favours  the  production 
of  hydrocele,  v^hich  is  most  likely  to  occur  in  old  subjects 
affected  with  large  hernia.  From  the  same  causes  the  testicle 
and  epididymis  are  occasionally  hypertrophied. 

3.  Comparative  frequency  of  this  variety  in  women. — Ob- 
lique inguinal  hernia  occurs  in  women  after  the  age  of  twenty, 
but  rarely  before  that  age.  The  period  of  infancy  is  un- 
doubtedly the  one  in  which  inguinal  hernia  is  found  most 
frequently  in  females  ;  but,  at  this  time,  the  variety  is  analo- 
gous to  that  of  the  tunica  vaginalis  in  males. 

M.  Malgaigne*  maintains,  that,  even  in  adult  and  aged 
females,  inguinal  hernia  occurs  more  frequently  than  femoral ; 
and  that  the  opposite  opinion,  which  has  so  extensively  pre- 
vailed, has  arisen  from  defective  diagnosis.  He  admits  that 
femoral  hernige  in  this  sex  more  frequently  require  operation 
than  inguinal ;  but,  at  the  same  time,  he  maintains  that  this 
fact  only  proves  the  greater  tendency  of  femoral  hernia  to 
become  strangulated.  M.  Malgaigne  observes,  that  the  hernise 
occurring  at  the  groin  in  female  infants  are  almost  exclusively 
inguinal,  and  that  before  the  age  of  twenty  femoral  hernia 
is  extremely  rare  ;  but  although  after  this  age  both  inguinal 
and  femoral  occur,  yet  that  there  is  no  period  of  life  in 
which  the  latter  predominate. 

The  round  ligament  in  females,  like  the  spermatic  vessels  in 
males,  receives  a  funnel-shaped  prolongation  or  sheath  from  the 
internal  aponeurosis  (fascia  transversalis).  Into  this  sheath 
the  oblique  inguinal  hernia  of  females  descends,  traversing 
more  or  less  completely  the  inguinal  canal,  or  protruding 
beyond  the  external  ring,  and  even  descending  into  the 
labium.  Whether  the  disease  be  interstitial  or  labial,  it 
bears  the  same  relations  to   the  inguinal  canal,  the  abdominal 

*  Page  172. 
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rings,  and  the  epigastric  artery,  as  in  man ;  but  differs  from 
the  hernia  of  males  in  having  the  round  ligament  placed  be- 
hind it,  instead  of  the  spermatic  vessels.  The  envelopes  are 
the  same  as  in  man,  except  that  there  is  no  cremaster,  and 
that  the  sheath  vv^hich  invests  the  round  ligament  is  of  greater 
tenuity  than  that  v^^hich  invests  the  spermatic  vessels.  So 
delicate  is  this  layer,  that  it  is  of  no  practical  importance  in 
the  operation  for  strangulated  hernia ;  during  which  it  is 
usually  confounded  with  the  subserous  tissue. 

From  the  smaller  size  of  the  external  ring  in  women,  oblique 
inguinal  hernia  is  more  liable  to  remain  interstitial  than  in 
men  ;  and,  from  the  greater  accumulation  of  fat  in  the  inte- 
guments of  the  lower  part  of  the  abdomen,  it  is  more  likely 
to  be  overlooked.  When  the  disease  has  become  labial,  the 
obliquity  of  the  upper  part  of  the  tumour  is  not  so  frequently 
effaced  by  descent  of  the  internal  ring  as  in  man,  and  the 
constriction  formed  by  the  external  ring  is  generally  more 
strongly  marked. 

Mr.  Allan  Burns  ^^'^  has  described  a  remarkable  peculiarity, 
which  is  occasionally  observed  in  oblique  inguinal  hernia 
after  it  has  escaped  from  the  external  ring.  He  has  shewn, 
that,  instead  of  descending  obliquely  into  the  labium  or 
scrotum,  it  sometimes  turns  directly  doivnwards  into  the  bend 
of  the  thigh,  so  as  to  occupy  a  position  resembling  that  of 
femoral  hernia.  Mr.  Burns  witnessed  five  instances  of  this 
peculiarity  in  the  female,  and  ascertained  that  it  was  owing  to 
the  columns  of  the  external  ring  being  separate  to  a  greater 
extent  towards  the  ilium  than  natural,  in  consequence  of 
deficiency  of  the  intercolumnar  fibres. 

^\\e  viscera  vaost  h'ec^en\\j  protruded  in  oblique  inguinal 
hernia  are  the  ileum,  the  transverse  colon,  and  the  omentum ; 
occasionally  the  csecum  (fig.  30),  the  sigmoid  flexure  of  the 
colon,  and  the  urinary  bladder.  When  the  latter  organs 
constitute  the  hernia,  they  give  rise  to  some  important  pecu- 
Harities  which  have  already  been  described. 
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Fig.  30. 


Inguinal  hernia  in  which  the  csecum  is  the  protruded  part. — After  Scarpa. 

4.  Complications  of  this  variety. — Oblique  inguinal  hernia 
is  occasionally  accompanied  by  other  hernise.  Wilmer^^s  has 
related  a  case  in  which  this  affection  co-existed  with  hernia 
of  the  tunica  vaginalis.  Both  hernise  were  strangulated. 
The  latter  was  released  by  operation,  while  the  former  was 
overlooked ;  and  the  real  character  of  the  disease  was  only 
ascertained  on  dissection.  Similar  instances  of  complication 
are  related  by  Arnaud,  Sandifort,  Brugogne,  and  Masse- 
lin.190 

Mr.  Lawrence  ^9'  observes,  that  oblique  and  direct  ingui- 
nal hernia  may  co-exist  on  the  same  side,  and  that  these  two 
may  occur  in  conjunction  with  femoral  hernia  of  the  same 
side. 

My  colleague,  Mr.  Smith,  lately  directed  my  attention  to 
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a  man  in  the  Leeds  Infirmary  who  had  an  inguinal  and  a 
femoral  hernia  on  both  sides  of  the  body. 

Hernia  frequently  co-exists  with  hydrocele  of  the  tunica 
vaginalis.  The  latter  may  be  situated  either  below  the 
hernia,  or  behind,  or  in  front  of  it.  When  the  hydrocele  is 
placed  anteriorly  to  the  hernia,  an  important  complication  of 
the  latter  is  produced,  which  has  frequently  been  described  as 
hernia  infantilis,  or  encysted  hernia  of  the  tunica  vaginalis. 
This  subject  will  be  more  fully  considered  hereafter. 

Scarpa^9^  has  described  an  inguinal  hernia  which  descended 
in  front  of  an  encysted  hydrocele  of  the  speronatic  cord.  The 
hernia  was  tense,  above  the  middle  size,  and  appeared 
unusually  raised  at  its  lower  part  by  a  body  situated  behind 
it,  which  was  evidently  not  the  testicle.  During  the  opera- 
tion, a  strangtdated  portion  of  intestine  was  exposed,  and, 
after  division  of  the  stricture,  replaced  within  the  abdomen. 
There  still,  however,  remained  an  elastic  tumour  full  of  fluid, 
which,  on  being  opened,  proved  to  be  an  encysted  hydrocele  of 
the  cord. 

5.  Diagnosis  of  oblique  inguinal  hernia. — Oblique  inguinal 
hernia  is  liable  to  be  confounded  with  other  hernise,  and  with 
tumours  not  of  a  hernial  character  which  occur  in  the  ingui- 
nal and  scrotal  regions.  It  is  impossible,  by  the  external 
signs,  to  distinguish  absolutely  this  variety  from  hernia  of  the 
tunica  vaginalis  :  but  fortunately,  in  a  practical  point  of  view, 
this  failure  of  diagnostic  signs  is  unimportant,  since  the  rela- 
tions of  the  protruded  parts  to  their  envelopes,  and  to  the  epi- 
gastric artery,  are  the  same  in  both ;  the  only  difference  being, 
that  in  one  the  sac  is  formed  by  the  tunica  vaginahs,  and,  in 
the  other,  by  a  more  recently  descended  pouch  of  peritoneum. 
Although,  however,  this  disease  cannot  be  distinguished  with 
certainty,  yet  an  approach  to  it  may,  in  most  instances,  be 
made  by  ascertaining  the  age  at  which  the  hernia  commenced  : 
hernia  of  the  tunica  vaginalis,  as  before  stated,  rarely 
commencing  after  infancy ;  oblique  inguinal  hernia,  on  the 
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contrary,  seldom  being  produced  prior  to  the  period  of 
adolescence.  But  during  the  operation,  and  when  the  peri- 
toneal sac  or  the  tunica  vaginalis  has  been  opened,  the  dis- 
tinction between  these  two  varieties  of  hernia  becomes  appa- 
rent. 

a.  Means  of  distinguishing  it  from  direct  inguinal  hernia. — 
The  apparently  direct  course  which  old  oblique  inguinal 
hernia  frequently  assumes,  from  the  approximation  of  the 
abdominal  rings,  sometimes  renders  the  diagnosis  of  oblique 
and  direct  inguinal  hernia  extremely  difficult.  Even  when 
there  is  a  certain  degree  of  tumefaction  of  the  inguinal  canal, 
separated  from  the  scrotal  portion  of  the  tumour  by  a  well- 
marked  depression  caused  by  the  external  ring,  we  are  not 
justified  in  deciding  that  the  hernia  is  oblique  ;  for  direct 
inguinal  hernia,  when  there  is  great  deficiency  of  the  posterior 
wall  of  the  canal,  sometimes  produces  a  slight  degree  of  dis- 
tension of  the  canal.*  Indeed,  we  possess  no  means  of 
deciding,  from  external  examination,  whether  it  be  really  or 
only  apparently  direct ;  and,  consequently,  whether  the  epi- 
gastric artery  be  situated  on  the  iliac  or  on  the  pubic  side  of 
the  neck  of  the  sac.  Hence  the  importance  is  obvious  of  the 
practical  rule,  laid  down  by  Sir  A.  Cooper,  of  dividing  the 
stricture  upwards  in  all  cases  of  inguinal  hernia. 

During  the  operation,  it  may  sometimes  be  conjectured 
with  tolerable  accuracy  that  the  hernia  is  direct,  when  the 
cremaster  muscle  is  seen  pushed  to  the  iliac  side  of  the 
hernia ;  but  as  this  muscle  has  been  known  to  be  spread  over 
a  direct  hernia,  and  as  it  frequently  forms  an  irregular  and 
unequal  investment  of  oblique  inguinal  hernia,  it  would  be 

*  M.  Bourgery  has  represented  a  case  of  direct  inguinal  hernia  in  both 
sides  of  the  body  ;  one  of  these  slightly  distends  the  inguinal  canal,  and  the 
interstitial  portion  of  the  tumour  is  separated  from  the  scrotal  by  an  evident 
depression  produced  by  the  external  ring,  as  is  so  frequently  observed  in 
oblique  inguinal  hernia. — Bourgery,  tom.  vii.  pi.  35. 
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extremely  unwise  to  deviate  from  Sir  Astley's  valuable  rule 
of  practice  on  account  of  the  position  of  the  cremaster. 

b.  From  femoral  hernia. — Few  points  of  diagnosis  are  at- 
tended with  greater  difficulty  than  the  discrimination  of  femo- 
ral from  some  forms  of  inguinal  hernia.  As,  however,  the 
comparison  of  the  two  affections  cannot  be  well  made  until 
femoral  hernia  has  been  described,  the  consideration  of  this 
part  of  the  subject  will  be  postponed  for  the  present. 

c.  From  hydrocele  of  the  spermatic  cord. — This  affection, 
which  consists  in  an  accumulation  of  serum  in  one  or  more 
cysts  resulting  from  the  imperfect  adhesion  of  the  tunica  vagi- 
nalis of  the  cord,  sometimes  bears  a  resemblance  to  inguinal 
hernia  when  the  tumour  which  it  forms  is  situated  within 
the  inguinal  canal.  It  is  distinguished  from  hernia  by  its 
indolent  character,  by  its  unvarying  size  from  pressure  or 
position,  and  by  its  exhibiting  such  a  degree  of  tension  as  a 
hernia  only  possesses  under  strangulation.  If  doubt,  how- 
ever, exist  respecting  the  natui'e  of  such  a  tumour  from  the 
co-existence  of  symptoms  of  intestinal  obstruction,  it  is  the 
safest  course  to  expose  it  by  incision.  When  the  tumour  is 
situated  entirely  below  the  external  ring,  it  is  known  not 
to  be  a  hernia,  by  the  spermatic  cord  in  its  normal  and  isolated 
state  being  perceptible  above  it. 

An  encysted  hydrocele  of  the  cord  may  sometimes  be 
pushed  within  the  inguinal  canal,  and  thus  simulate  the  re- 
placement of  a  hernia ;  but  a  slight  elevation  of  the  integu- 
ments in  the  course  of  the  inguinal  canal,  or  in  the  site  of  the 
internal  ring,  will  shew  that  the  tumour  has  not  actually  been 
pushed  into  the  abdomen. 

Hydrocele  of  the  cord  sometimes  co-exists  with  hernia, 
and  renders  the  diagnosis  obscure.  Scarpa  has  described  a 
case  of  strangulated  inguinal  hernia  complicated  with  hydro- 
cele of  the  spermatic  cord,  in  which  it  was  necessary  to  ope- 
rate.^9*     The  subject  of  this  case  had  been  affected  with  a 
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scrotal  hernia  on  the  left  side  for  fifteen  years,  and,  save  for 
a  short  period  after  its  first  occurrence,  had  not  worn  a  truss. 
The  tumour  had  acquired  a  considerable  volume,  and  could 
not  be  completely  reduced.  Soon  after  the  symptoms  of 
strangulation  had  presented  themselves,  and,  when  seen  by 
Scarpa,  the  hernia  somewhat  above  the  usual  volume  was 
tense,  and  appeared  raised  by  a  body  situated  behind  it, 
which  could  not  be  the  testis,  since  that  organ  could  be 
distinctly  felt  in  the  scrotum.  Signor  Cera,  who  performed 
the  operation,  found  in  the  hernial  sac  a  very  small  quantity 
of  serum,  and  from  three  to  four  inches  of  the  small  intestine, 
which  was  of  a  brownish  colour.  After  loosening  the  neck  of 
the  sac  and  the  ring,  he  reduced  the  hernia,  and  exposed  a 
soft  and  supple  tumour,  which  evidently  contained  a  liquid. 
On  incising  it,  a  certain  quantity  of  serosity  escaped;  and  there 
was  perceived  in  the  bottom  of  the  cyst  a  vesicular,  gelatinous 
substance,  which  could  be  raised  with  the  forceps,  and  re- 
moved in  its  integrity  by  a  scissor.  It  became  evident, 
says  Scarpa,  that  the  hernia  in  this  case  was  complicated 
with  an  encysted  hydrocele  of  the  cord.  The  patient  per- 
fectly recovered  in  six  weeks  from  both  maladies.  Mr. 
Liston  has  related  the  following  interesting  case  :  "  An  old 
gentleman  had  been  for  some  time  afiected  with  a  swelling  in 
the  course  of  the  cord,  which,  after  careful  examination,  was 
discovered  to  be  hydrocele.  Symptoms  of  obstruction  of  the 
bowels  afterwards  occurred,  and  the  swelling  became  some- 
what painful,  although  but  little  altered  in  form  or  size.  The 
symptoms,  however,  persisting  in  a  violent  degree  for  more 
than  two  days,  an  incision  was  made  very  carefully  upon  the 
tumour.  The  hydrocele  of  the  cord  was  exposed ;  but,  at  the 
side  of  it,  there  was  a  very  small  hernial  sac  containing  a  por- 
tion of  intestine." 

"When  the  fluid  is  contained  in  many  cysts,  the  tumour 
exhibits  an  irregularity  of  surface,  and  closely  resembles  an 
irreducible  omental  hernia.     This  variety  of  the  disease  Pott 
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has  described  as  diffuse  hydrocele  of  the  spermatic  cord,  from 
his  supposing  the  fluid  to  be  diffused  through  the  filamentous 
tissue  which  connects  the  constituents  of  the  cord.  Pott 
must,  however,  have  been  in  error  respecting  the  seat  of  this 
effusion  ;  for,  as  the  filamentous  tissue  of  the  cord  is  conti- 
nuous with  the  subserous  tissue  of  the  abdomen,  had 
this  tissue  been  the  seat  of  the  fluid,  pressure  would  readily 
have  dispersed  it,  and  obliterated  the  tumour.  In  one  case, 
reported  by  Pott,^9^  it  is  stated,  that,  on  attempting  the  re- 
duction of  the  tumour,  he  "  could,  indeed,  make  a  small 
part  of  it  recede ;"  but  he  further  says,  "  the  moment  I  re- 
moved my  fingers,  it  fell  down  again,  although  the  patient 
was  in  a  supine  posture." 

Pott  has  represented  that  the  omentum,  when  returned, 
remains  in  the  abdomen  until  the  patient  assumes  the  erect 
position,  or  makes  some  effort ;  while  the  swelling  in  diffused 
hydrocele,  although  sometimes  admitting  of  being  pushed 
into  the  abdomen,  comes  back  immediately.  In  reference  to 
these  circumstances  Mr.  Curling  remarks,  "  I  have  found, 
however,  that  the  omentum  comes  down  quickly  in  some 
omental  herniae,  and  that  the  swelling,  when  pushed  up,  does 
not  re-appear  immediately  in  some  cases  of  diffused  hydro- 
cele." Mr.  Lawrence  mentions  the  following  as  diagnostic 
marks  :  *'  The  fluctuation  of  the  watery  tumour  at  its  lower 
part ;  its  imperfect  removal  under  pressure,  so  that  the  cord 
can  never  be  felt  in  a  natural  state  ;  and  sometimes  a  visible 
enlargement  of  the  inguinal  canal  and  its  neighbourhood  when 
the  fluid  is  pushed  upwards."  Scarpa  has  observed  that  the 
swelling  is  firmer  and  more  irregular  on  the  surface  in  epiplo- 
cele,  than  in  the  watery  swelling.  Such  tumours  resemble 
irreducible  omental  hernia  in  their  situation,  consistency,  and 
low  degree  of  sensibility.  Should  the  character  of  the 
tumour  remain  doubtful,  the  presence  of  fluid  may  be  safely 
and  certainly  tested  by  acupuncture. 

Similar  serous  cysts  occur  in  the  female  in  connexion  with 
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the  round  ligament,  from  imperfect  obliteration  of  the  canal 
of  Nuck;'9^  and  watery  cysts  in  the  inguinal  canal  may  occur 
in  either  sex,  from  the  mouth  of  an  old  hernial  sac  becoming 
closed,  and  a  subsequent  accumulation  of  serum  forming  in 
its  cavity.  ^9'^ 

d.  Hydrocele  of  the  tunica  vaginalis. — The  tumour  formed 
by  common  hydrocele  is  usually  more  decidedly  pyriform  in 
figure  than  that  caused  by  an  inguinal  hernia ;  and  the  cord 
may  generally  be  felt  above,  unconnected  with  it.  When, 
however,  the  hydrocele  extends  upwards  into  the  inguinal 
canal,  it  might  be  mistaken  for  inguinal  hernia,  on  account  of 
its  position  in  the  canal,  and  from  the  tumour  caused  by  its 
presence  receiving,  like  that  disease,  a  slight  impulse  from 
coughing.  But  attention  to  the  following  circumstances  vdll 
render  the  diagnosis  easy  :  In  hydrocele  the  tumour  com- 
mences below,  and  extends  upwards,  the  reverse  being  the 
case  in  hernia  ; — hydrocele,  when  large,  is  usually  translucent 
and  fluctuating,  but  never  tympajiitic ;  while  hernia  is  very 
rarely  attended  with  such  a  degree  of  serous  eifusion  into  the 
sac  as  to  allow  of  fluctuation,  still  more  rarely  exhibits  even 
a  slight  degree  of  translucency,  and  is  sometimes  tym/panitic  ; 
— and,  lastly,  hydrocele  is  not  subject  to  variations  in  size  from 
pressure  or  position  ;  while  hernia,  on  the  contrary,  frequently 
recedes  or  disappears  on  the  assumption  of  the  recumbent 
posture,  as  well  as  mider  manual  pressure. 

It  should,  however,  be  borne  in  mind,  that  translucency  is 
not  an  unequivocal  sign  of  hydrocele.  Arnaud  was  consulted 
respecting  a  large  tumour  extending  from  the  abdominal  ring 
to  the  lower  part  of  the  scrotum,  the  upper  part  of  which  was 
separated  from  the  lower  by  a  circular  furrow.  A  surgeon, 
who  had  seen  the  case,  affirmed  that  the  lower  tumour  was  a 
hydrocele,  "  because  the  light  of  a  candle  passed  through  it." 
It  was  accordingly  proposed  to  tap  the  supposed  hydrocele, 
under  the  supposition  that  the  u|)per  part  of  the  tumour, 
regarded  as    hernial,  would  thereby   admit    of    being   more 
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easily  reduced.  Arnaud,  finding  that  the  patient  complained 
of  the  same  kind  of  sharp  pain  on  pressure  upon  the  lower 
as  upon  the  upper  part  of  the  tumour,  which  by  all  was  re- 
garded as  a  rupture  ;  and  considering  that  the  gut,  if  greatly 
distended  with  air,  and  the  skin  of  the  scrotum  consequently 
attenuated  by  excessive  distension,  might  admit  of  as  much 
translucency  in  the  tumour  as  if  it  contained  water ;  inclined 
to  the  opinion  that  the  lower  tumour  was  only  a  part  of  the 
upper  one,  and  objected,  therefore,  to  the  puncture  being 
made.  The  surgeons  thus  differing  in  opinion,  no  operation 
was  performed.  In  twenty-four  hours  the  patient  died,  and, 
on  dissection,  the  diagnosis  of  Arnaud  was  fomid  to  be  cor- 
rect.i9^ — Again,  a  boy  was  brought  to  me  at  the  Leeds  In- 
firmary with  a  tumour  of  the  scrotum  of  large  size,  tense,  and 
elastic  ;  the  integuments  being  very  thin,  from  the  distension 
which  it  occasioned.  On  examination  by  the  aid  of  a  candle, 
in  the  presence  of  several  pupils,  it  was  found  to  be  as  trans- 
lucent as  any  hydrocele  which  I  had  seen.  Whilst  examin- 
ing it,  I  observed  that  there  were  two  opaque  lines  intersect- 
ing the  tumour  diagonally ;  which,  by  pressure,  were  to  a  cer- 
tain extent  made  to  alter  their  situation.  This  circumstance, 
together  with  the  comparative  lightness  of  the  tumour,  and 
slightly  tympanitic  condition  which  I  detected,  excited  my 
suspicion  as  to  the  disease  being  a  hydrocele,  and  justified  me 
in  treating  it  as  a  hernia.  The  use  of  the  taxis  shewed  that 
the  diagnosis  was  correct,  and  that  the  tumour  was  a  hernia 
greatly  distended  with  flatus  ;  for  by  pressure  the  distended 
bowel  was  with  some  little  difficulty  replaced  within  the  ab- 
domen. The  opaque  oblique  lines  indicated,  most  probably, 
the  point  of  contact  of  distinct  folds  of  intestine. 

Hydrocele  of  the  tunica  vaginalis,  like  that  of  the  spermatic 
cord,  occasionally  co-exists  with  oblique  inguinal  hernia,  and 
may  be  placed  above,  in  front  of,  or  behind  the  hernia.  In 
these  cases,  also,  the  constituents  of  the  cord  are  not  unfre- 
quently  found  separated.     When  the  hernia  is  placed  above, 
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— which  is  its  most  frequent  position, — the  existence  of  two 
distinct  tumours,  one  possessing  the  characters  of  hernia,  the 
other  of  hydrocele,  is  generally  evident  to  the  touch,  and 
sometimes  to  the  sight ;  but  cases  occur  in  which  the  two 
tumours  appear  blended  together.  Sir  Astley  Cooper  has 
figured  an  instance  of  this  form  of  comphcation.  It  is,  how- 
ever, rare  to  find  the  hernia  in  front ;  and,  in  such  a  case,  the 
intestine  might  be  wounded  in  the  attempt  to  puncture  the 
hydrocele.  Such  a  liability  being  possible,  it  behoves  the 
surgeon  to  act  with  extreme  caution,  and  never  venture  to 
puncture  a  hydrocele  complicated  with  hernia,  until  he  has 
had  indubitable  evidence  that  the  swelling  which  he  is  about 
to  open  contains  a  watery  fluid,  as  indicated  by  all  the  physi- 
cal characters  of  such  a  tumour. 

When  the  hernia  descends  behind  the  hydrocele,  a  remark- 
able condition  of  parts  is  produced,  which  has  on  some  occa- 
sions led  to  considerable  embarrassment  during  the  operation 
for  strangulated  hernia.  The  surgeon,  not  aware  of  the  ex- 
istence of  the  hydrocele,  opens,  as  he  imagines,  the  hernial 
sac,  in  which  he  unexpectedly  finds  the  testicle,  and  the 
hernia  not  exposed ;  instead  of  which,  a  tumour  presents  itself 
covered  by  the  posterior  layer  of  the  tunica  vaginalis.  It 
will  now  be  necessary  for  him  to  proceed  with  the  dissection, 
and  open  the  double  layer  of  serous  membrane  which  con- 
ceals the  intestine  or  omentum.  This  complication  of 
hernia  with  a  hydrocele  in  front  of  it,  bears  a  close  resem- 
blance to,  if  it  be  not  identical  with,  the  afiection  which  has 
by  many  authors  been  described  as  encysted  hernia  of  the 
tunica  vaginalis. 

Hydrocele  communicating  with  the  abdomen. — A  collection 
of  serum  in  the  tunica  vaginalis,  either  of  the  cord,  or  of  the 
testis,  sometimes  exists,  and  produces  a  tumour  in  the  inguinal 
canal  or  scrotum,  which  may  be  gradually  dispersed  by  pres- 
sure, in  consequence  of  the  communication  with  the  abdo- 
men  remaining  unclosed.     Such  tumours  have  the  indolent 
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character,  translucency,  and  fluctuation  of  hydrocele:  the 
exit  of  the  fluid  is  often  attended  with  a  peculiar  vibratory 
thrill ;  and,  after  the  serous  bag  has  been  emptied  by  pres- 
sure, the  tumour  slowly  returns. 

e.  Varicocele. — This  disease  sometimes  bears  considerable 
resemblance  to  a  reducible  epiplocele  which  has  descended 
below  the  external  ring.  A  female  lately  applied  to  my  col- 
league, Mr.  Hey,  at  the  Leeds  Infirmary,  for  a  truss,  bringing 
with  her  a  certificate  from  a  surgeon  that  she  had  inguinal 
hernia.  At  first  sight  the  tumour  bore  a  considerable  resem- 
blance to  this  disease,  but,  on  examination,  it  was  found  to  be 
a  large  varix  of  the  lahium.^^^  Varicocele  has  an  uneven  sur- 
face ;  it  disappears  in  the  recumbent  position,  and  is  repro- 
duced when  the  erect  posture  is  resumed.  It  also  becomes 
enlarged  during  the  act  of  coughing,  and  on  other  muscular 
efforts.  The  disappearance  and  reproduction,  however,  are  more 
gradual  and  uniform  than  the  similar  changes  in  the  reduc- 
tion or  descent  of  a  hernia ;  not  being  effected  abruptly  in  a 
mass,  nor  in  several  successive  masses,  as  in  the  latter  disease. 
The  characteristic  form  and  course  of  the  thickened  veins, 
moreover,  can  in  most  cases  be  detected.  It  is  generally  stated 
in  surgical  writings,  that  pressure  directed  over  the  external 
ring  will  prevent  the  descent  of  a  hernia,  but,  by  obstructing 
the  spermatic  veins,  will  favour  the  re-appearance  of  varico- 
cele, even  when  the  patient  is  in  a  recumbent  position.  Such 
an  opinion  must  have  been  advanced  on  theoretical  grounds 
alone;  since,  by  moderately  compressing  the  spermatic  veins  at 
the  external  ring  in  cases  of  varicocele,  the  dilated  veins  gra- 
dually diminish,  in  consequence  of  being  relieved  from  the 
pressure  of  the  column  of  blood.  Mr.  Key,  being  aware  of 
this  fact,  has  treated  varicocele  by  compressing  the  spermatic 
veins  by  a  truss,  and  several  other  surgeons  have  done  so  by 
similar  contrivances.*     Another  diagnostic  is,  that  varicocele 

*  This  subject  is  fully  discussed  by  Mr.  Cui'ling  in  his  excellent  treatise 
on  Diseases  of  the  Testicle. 
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most  frequently  occurs  on  the  left  side,  while  hernia  occurs 
most  frequently  on  the  right. 

/.  Chronic  abscess  descending  through  the  inguinal  canal. — 
Purulent  matter  has  been  known  to  descend  through  the 
inguinal  canal,  and  to  form  a  tumour  projecting  through  the 
external  ring,  receding  on  pressure,  or  when  the  patient  is 
recumbent ;  re-appearing  in  the  erect  position,  and  receiving 
an  impulse  from  coughing.^""  A.  careful  examination  of  the 
local  characters  and  general  history  of  such  tumours  is  requi- 
site to  determine  their  nature. 

g.  Adipose  tumour. — The  filamentous  tissue  of  the  cord 
usually  contains  more  or  less  adipose  substance,  which,  in 
some  instances,  is  so  largely  developed  as  to  constitute  a  tu- 
mour of  considerable  magnitude,  occupying  the  inguinal 
canal,  and  even  projecting  through  the  external  ring.^^^  Mr. 
Lawrence  ^°^  has  observed,  that  "  these  accumulations  of  fat 
have  the  soft  feel  and  lobulated  character  of  ordinary  fatty 
tumours,  and  produce  no  inconvenience, — indeed,  no  symp- 
toms but  swelling." — If,  however,  symptoms  resembling 
those  of  strangulation  should  occur  in  an  individual  having  a 
tumour  in  the  inguinal  canal  supposed  to  be  adipose,  all 
doubt  respecting  its  nature  should  be  removed  by  exposing 
the  tumour  by  incision. 

h.  Inflamed  lymphatic  gland. — An  enlarged  gland  in  the 
inguinal  region,  if  accompanied  by  the  ordinary  symptoms  of 
strangulation,  might  be  mistaken  for  strangulated  hernia ;  and 
a  strangulated  hernia  has  on  many  occasions  been  opened 
under  the  supposition  that  it  was  an  enlarged  gland.  A  ju- 
dicious inquiry  into  the  local  characters  and  previous  history 
of  these  affections  will  generally  lead  to  a  correct  diagnosis. 
Should  any  doubt  remain,  it  is  the  safer  course  cautiously  to 
expose  the  tumour  by  successive  incisions  of  its  investing 
structures. 

i.  A  testicle  retained  within  the  inguinal  canal,  from  its 
imperfect  descent,  will  cause  a  tumour  simulating  inguinal 
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hernia  as  to  situation,  and  occasionally  in  admitting  of  being 
pushed  back  into  the  abdomen.  Its  nature,  however,  may  be 
known  by  the  absence  of  the  testis  from  the  scrotum,  and  by 
the  sensation  characteristic  of  compression  of  that  organ 
being  produced  on  pressure.  Occasionally  hernia  is  compli- 
cated with  incomplete  descent  of  the  testis.  In  this  case,  the 
absence  of  the  testicle  from  the  scrotum,  and  the  peculiar  sen- 
sation produced  by  pressure,  indicate  the  situation  of  the  tes- 
ticle ;  whilst  the  replacement  of  a  distinct  portion  of  the  tu- 
mour within  the  abdomen,  often  with  gurgling,  or  the  symp- 
toms of  strangulation,  indicate  the  co-existent  hernia. 

Jc.  Hematocele  of  the  tunica  vaginalis  {ali^a,  blood). — Mr. 
Morton  has  related  a  case  of  hematocele  which  had  been  sent 
into  the  hospital  for  the  purpose  of  undergoing  the  operation 
for  strangulated  hernia.  The  subject  was  an  elderly  person, 
who  had  long  suffered  from  hydrocele.  After  receiving  a 
violent  blow,  he  was  suddenly  seized  with  pain  and  tension  of 
the  part,  accompanied  by  urgent  sickness,  vomiting,  and  con- 
stipation of  the  bowels.  After  a  strict  investigation  into  the 
history  of  the  case,  the  correct  conclusion  was  drawn  that  it 
was  not  a  hernia,  but  hematocele  supervening  upon  an  old 
hydrocele,^^^ 
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CHAPTER  III. 

TREATMENT   OF  OBLIQUE  INGUINAL  HERNIA. 

Reducible  oblique  inguinal  hernia. 

1.  Palliative  treatment.  Trusses.  —  The  palliative  treat- 
ment of  oblique  inguinal  hernia,  in  the  reducible  state,  has 
for  its  object  the  retention  of  the  viscera  within  the  abdomen 
by  means  of  bandages  or  trusses. 

The  pressure  exercised  by  these  instruments  should  be  di- 
rected over  the  whole  extent  of  the  inguinal  canal,  more  espe- 
cially its  abdominal  extremity.  Various  mechanical  contri- 
vances have  been  devised  for  accomplishing  this  object,  the 
most  efficient  of  which  are  the  trusses  most  commonly  in  use, 
namely,  the  Common  truss.  Chase's  truss,  and  Salmon's 
truss. 

Fi-  31. 


Single  Common  Truss. 


The  single  common  truss  (figs.  31  and  32)  for  oblique  ingui- 
nal hernia  consists  of  a  pad  adapted  to  the  size  and  form  of 
the  inguinal  canal  and  rings,   and  a  spring  which  closely  em- 
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braces  the  affected  side  of  the  body.  It  presents  many  modi- 
fications in  the  size  and  form  of  the  pad,  in  the  length  of  the 
spring,  and  in  the  various  accessory  parts. 


Single  Common  Truss  applied. 

The  pad,  in  ordinary  cases,  should  be  of  an  oval  or  oblong 
form,  of  a  moderate  and  uniform  degree  of  convexity,  and  of 
size  sufficient  to  allow  it  to  extend  two  or  three  lines  beyond 
the  boundaries  of  the  inguinal  canal.  It  may  be  constructed 
of  a  flat  plate  of  metal,  having  attached  to  it  a  nucleus  of 
cork  covered  with  five  or  six  layers  of  flannel,  and  an  ex- 
ternal envelope  of  leather.  Or,  the  pad  may  be  formed  of  a 
solid  mass  of  caoutchouc,  or  of  a  nucleus  of  cork  covered 
with  a  layer  of  caoutchouc.  When  the  latter  material  is 
employed,  a  thin  compress  of  linen  should  be  interposed 
between  the  pad  and  the  skin,  to  prevent  its  adhesion  to  the 
skin. 

In  young  subjects,  whose  muscles  are  powerful,  the  pad 
should  be  of  smaller  size,  and  of  greater  convexity ;  for  in 
them  a  more  concentrated  pressure  is  required.  In  old  per- 
sons, whose  muscles  and  aponeuroses  are  feeble,  the  pad 
should  be  larger  and  flatter.  In  those  whose  external 
oblique  muscle  acts  so  powerfully  as  to  displace  the  ordinary 
pad,    M.  Malgaigne   substitutes    one   of   an    egg-shape,    of 

s  2 
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which  the  greater  convexity  is  directed  over  the  internal  ring. 
In  some  rare  cases,  v^here  the  hernia  was  difficult  of  retention, 
— apparently  from  the  great  developement  of  the  internal 
oblique  muscle,  causing  its  inferior  border  during  contraction 
to  form  a  thick  edge,  whereby  the  pad  was  elevated,  and  the 
internal  ring  left  unprotected,- — M.  Malgaigne^°*  employed  a 
pad,  the  convexity  of  which  was  greatest  along  its  inferior 
border,  more  especially  at  its  iliac  extremity. 

When  the  hernia  has  considerably  dilated  the  canal,  a  pad 
of  greater  breadth  and  less  convexity  is  required.  The 
ovoid  form,  with  the  greatest  convexity  corresponding  to  the 
internal  ring,  may  also  with  advantage  be  employed. 

When  the  posterior  wall  of  the  canal  has  been  so  much 
encroached  upon,  in  consequence  of  the  large  size  and  long 
continuance  of  the  protrusion,  that  the  hernia  is  apparently 
direct,  the  ordinary  pad  is  quite  inefficient.  In  this  case  a 
pad  is  required  which  shall  effisctually  close  the  external  ring- 
as  well  as  the  internal,  which  now  nearly  correspond  in  situa- 
tion with  each   other.     The   form    of  pad  which   generally 

Fio-.  33. 


Spring  Truss  witli  Triangular  Pad. 

answers  this  purpose  is  the  triangular  (fig.  33),  the  inferior 
angle    being  most  acute,   and  corresponding  to    the    upper 
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surface  of  the  pubes,  whilst  the  inferior  border  of  the  pad 
accurately  corresponds  with  the  fold  of  the  groin.  This  pad 
should  be  well  stuffed,  having  its  greatest  convexity  along  its 
superior  border  ;  so  that,  whilst  its  inferior  angle  rests  gently 
upon  the  pubes,  the  superior  border  may  make  a  more  decided 
pressure  upon  the  muscular  wall.  This  form- of  truss  has 
been  extensively  used  by  M.  Malgaigne  at  the  Bureau 
Central,  and  repeated  trials  of  it  have  enabled  me  to  bear 
ample  testimony  to  its  utility.  The  principal  object  to  be 
attained  by  this  pad  is  the  accurate  closure  of  the  external 
ring ;  but,  in  those  subjects  who  have  a  very  prominent  spine 
of  the  pubes,  its  pressure  can  scarcely  be  borne.  In  such 
cases,  the  pad  of  caoutchouc,  filled  with  air,  is  found  to  be 
temporarily  efficient,  but  it  is  subject  to  the  inconvenience  of 
becoming  in  a  few  months  flaccid,  from  the  gradual  escape  of 
the  air ;  an  inconvenience  which  has  been  remedied  by  the 
ingenious  but  somewhat  expensive  apparatus  of  M.  Cresson, 
whereby  the  air  can  be  replenished  from  time  to  time  by  means 
of  a  syringe  adapted  to  the  pad  :^°^  or  a  pad  of  caoutchouc, 
stuffed  with  curled  hair,  may  form  a  useful  substitute. 

In  a  case  of  unusual  difficulty,  which  could  not  be  relieved 
by  the  triangular  pad,  nor  by  various  other  devices  suggested 
by  the  most  celebrated  truss-makers  of  Paris,  M.  Malgaigne 
succeeded  in  the  following  manner  (fig.  34) : — He  procured 
a  piece  of  wood  turned  to  the  form  of  a  mushroom,  with  a 
head  adapted  to  the  size  of  the  external  ring,  supported  on  a 
stem  somewhat  narrower.  This  was  mounted  on  a  metallic 
plate,  which  was  moderately  padded  near  the  wooden  pro- 
jection. Having  placed  this  pad  upon  the  aperture,  he  re- 
tained it  in  position  by  a  common  spring-truss  of  very 
moderate  power  which  happened  to  be  at  hand.  The  her- 
nia was  perfectly  retained.^*^^  This  apparatus  is  of  great 
value  in  the  retention  of  inguinal  hernia,  whether  really  or 
apparently  direct,  and  in  umbilical  hernia.  I  obtained  a  simi- 
lar instrument  from  M.  Charriere,   the  solid  central  part  of 
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which  was  formed  of  ivory;  the  external  surface  of  the  metallic 
plate  being  concave,  so  as  to  allow  a  convex  metallic  disc, 
connected  to  a  spring  by  a  ball-and-socket  joint,  to  rest  upon 
it.  I  have  also  had  the  same  apparatus  executed  for  me  with 
great  skill  by  Mr.  Thomas  Eagland  of  Leeds. 

Fig.  34* 


M.  Malgaigne's  Truss  with  Mushroom  Pad. 

It  is  of  great  importance  in  all  these  trusses  that  the 
spring  should  be  attached  to  the  pad  in  such  a  manner 
that  it  may  act  perpendicularly  upon  that  part  of  the 
pad  where  its  pressure  can  be  most  advantageously  exer- 
cised. This  point  is  the  most  central  part  in  all  circu- 
lar, oval,  or  triangular  pads  which  have  a  tolerably  uniform 
degree  of  convexity.  But  in  those  which  have  the  con- 
vexity greatest  towards  one  extremity  or  one  of  the  bor- 
ders, the  point  of  pressure  should  correspond  more  nearly  with 
the  more  convex  part.  Such  trusses  as  have  the  spring  at- 
tached along  the  upper  border  of  the  pad  are  generally  de- 
fective, from  the  pressure  being  inefficiently  and  unequally 
exerted.  It  is  of  importance,  particularly  in  subjects  who  are 
loaded  with  fat,  to  allow  considerable  space  to  intervene  be- 
tween the  spring  and  the  internal  surface  of  the  pad,  that  the 
action  of  the  spring  may  not  be  interrupted  by  the  imbedding 

*  a.  Detached  pad  seen  in  profile,  b.  Convex  surface  of  the  pad.  c. 
Spring  truss  with  convex  dise 


TREATMENT  OF  OBLIQUE  INGUINAL   HERNIA.        263 

of  the  pad  in  the  fat.  This  object  may  be  attained  either  by 
increasing  the  thickness  of  the  pad,  or  by  employing  an  inter- 
mediate stem. 

/  The  length  of  the  spring  adopted  by  many  sm'geons  is 
such  as  to  allow  it  to  embrace  a  little  more  than  half  the  cir- 
cumference of  the  body ;  but  those  trusses  which  have  the 
spring  sufficiently  long  to  extend  two  or  three  inches  beyond 
the  haunch  of  the  unaffected  side  are  to  be  preferred.  / 

To  secure  comfort  to  the  wearer  as  well  as  efficiency  in 
the  action  of  the  truss,  the  utmost  attention  must  be  paid  to 
the  form  of  the  spring,  which  should  accurately  adapt  itself 
to  the  obliquity  of  the  posterior  surface  of  the  pelvis,  the  re- 
verse obliquity  of  the  lower  part  of  the  abdomen,  and  the 
vertical  outline  of  the  haunches.  If  a  straight  slip  or  ribband 
of  steel  be  bent  so  as  to  encircle  the  body  like  the  spring  of  a 
truss,  it  is  evident  that  it  would  only  rest  upon  the  back  of  the 
pelvis  by  its  inferior  edge,  instead  of  having  the  whole  of  its 
inner  surface  in  apposition  with  the  skin.  It  is  also  necessary 
that  the  anterior  extremity  of  the  spring  should  exert  its  in- 
fluence in  a  direction  obliquely  upwards  and  backwards,  cor- 
responding to  the  outline  of  the  lower  part  of  the  abdomen. 
Such  an  effect  cannot  be  adequately  attained  by  the  twisting 
upwards  of  the  anterior  extremity  of  a  cylindrical  hoop  of 
metal.  The  requisite  form  of  the  spring  may,  however,  be 
attained  by  making  the  steel  assume  two  reversed  curves,  as 

Fiff.  35. 


Form  of  Spring  for  Single  Inguinal  Truss. 

in  the  accompanying  diagram  (fig.  35).     One  of  these  curves 
(a  to  h),  which  involves  the  portion  of  the  spring  appHed  to 


264 


ABDOMINAL    HERNIA. 


the  posterior  surface  of  the  pelvis,  has  its  convexity  directed 
doM^nwards ;  the  other,  which  involves  the  anterior  extremity 
of  the  spring,  is  the  reverse.  If  the  portion  of  the  spring  a 
to  h  be  bent  in  the  horizontal  plane,  it  will  form  a  portion  of 
a  cone,  the  upper  border  being  shorter  than  the  inferior,  and 
its  anterior  surface  directed  downwards  and  forwards,  corre- 
sponding accurately  with  the  oblique  outline  of  the  back  of 
the  pelvis.  By  curving  the  anterior  extremity  in  the  horizon- 
tal plane,  its  inner  surface  is  made  to  assume  an  obliquity  cor- 
responding with  that  of  the  lower  part  of  the  abdomen;  whilst 
the  portion  of  the  spring  situated  intermediately  between  the 
two  curves  bas  a  vertical  direction,  its  inner  surface  corre- 
sponding with  the  outline  of  the  haunches  (fig.  2>^.     This 

Fig.  36. 


parallel  obliquity  between  the  anterior  and  posterior  portions 
of  the  spring  enables  them  to  exert  their  pressure  in  the 
same  line.* 

*  Some  excellent  trusses  constructed  upon  this  principle  have  been  made 
for  me  by  Mr.  T.  Eagland  of  Leeds. 


TREATMENT   OF   OBLIQUE  INGUINAL  HERNIA.         265 

The  spring  must  be  lined  with  wadding  on  its  inner  surface, 
and  enveloped  in  leather  or  silk. 

When  the  spring  is  constructed  of  the  length  we  have  re- 
commended, so  as  to  extend  two  or  thi-ee  inches  beyond  the 
haunch  of  the  unaffected  side,  it  is  capable  of  maintaining  its 
proper  position  on  the  body  under  ordinary  exertions  without 
the  aid  of  a  connecting  strap ;  yet  such  an  appendage  should 
nevertheless  generally  be  attached  to  the  spring,  as  a  pro- 
tection under  violent  efforts.  As  the  connecting  strap  should 
only  be  used  with  this  object  in  view,  it  is  unnecessary  for  it 
to  be  tightly  attached  to  the  pad. 

If  the  truss  be  well  constructed  and  the  figure  of  the  patient 
natural,  it  ought  to  retain  its  proper  position  mth  but  little 
tendency  to  displacement.  In  those  subjects,  however,  who 
have  a  prominent  pubes  and  a  very  flat  abdomen,  the  pad  has 
a  tendency  to  rise  upwards.  This  inconvenience  may  be  reme- 
died by  the  use  of  a  perineal  strap,  which  should  be  attached 
posteriorly  to  the  spring,  and  anteriorly  to  a  button  on  the  pad. 

The  measure  for  this  truss  is  taken  by  passing  a  string 
horizontally  round  the  body  at  the  part  where  the  viscera 
protrude.  The  mechanist,  in  constructing  the  truss,  allows 
one  inch  of  additional  length  to  compensate  for  the  wadding. 

The  application  of  the  truss  is  effected  in  the  following 
manner: — The  truss  being  placed  lightly  round  the  pelvis, 
the  patient  is  directed  to  lie  down.  The  surgeon  then  care- 
fully replaces  the  viscera,  and  determines  with  accuracy  the 
situation  of  the  aperture  through  which  they  had  escaped. 
Retaining  the  viscera  within  the  abdomen  by  one  or  more 
fingers,  he  brings  the  pad  over  the  aperture,  and  substitutes 
it  for  the  fingers ;  he  then  adjusts  the  girdle  of  the  truss 
horizontally  round  the  pelvis,  and  fixes  the  strap  to  the  plate 
of  the  pad. 

The  efficiency  of  the  truss  may  be  tested  by  placing  the 
patient  in  the  sitting  posture,  the  legs  being  widely  separated, 
with  his  body  bent  forwards,  and,  while  in  this  position,  di- 
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recting  him  to  cough.  Or,  if  he  be  a  person  whose  muscular 
system  is  greatly  developed,  or  whose  occupation  requires 
powerful  exertion,  he  may  stand  with  the  legs  widely  sepa- 
rated, and,  whilst  lifting  a  heavy  weight  at  arm's  length  from 
the  ground,  be  directed  to  cough  suddenly  and  forcibly.  If 
the  truss  resist  the  protrusion  during  the  latter  effort,  it  may 
be  pronounced,  for  the  time,  efficient ;  but  it  must  be  re- 
membered, that,  after  being  used  a  few  days,  the  pad  may 
possibly  have  become  so  altered  in  form  by  the  pressure,  or 
the  adipose  tissue  may  have  become  so  absorbed,  that  the  in- 
strument is  no  longer  capable  of  retaining  the  viscera.  Hence 
it  is  important  to  delay  pronouncing  an  opinion  upon  the 
permanent  value  of  the  truss  until  it  has  been  some  time  in 
use,  and  until  its  retentive  power  is  not  only  ascertained  to 
be  sufficient,  but  also  that  it  can  be  worn  without  producing 
painful  or  injurious  pressure. 

When  expense  is  not  an  object,  it  is  desirable  that  the 
patient  should  possess  two  trusses. 

It  is  often  useful  to  interpose  between  the  pad  and  the 
skin  three  or  four  folds  of  soft  linen,  which  may  be  changed 
daily.  The  skin  is  to  a  certain  degree  protected  thereby  from 
injurious  pressure,  and  the  pad  preserved  from  the  effects  of 
the  perspiration. 

The  double  common  truss  (figs.  37,  38)  for  oblique  inguinal 
Fig.  37. 


Double  Common  Truss  for  Oblique  Inguinal  Hernia. 
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hernia  is  formed  of  one  spring,  having  a  pad  attached  to  each 
extremity.  The  metal  for  the  spring  should  be  cut  in  the 
form  of  a  triple  curve,  the  central  curve  corresponding  to  the 

Fig.  38. 


The  Double  Common  Truss  applied. 

back  of  the  pelvis,  having  its  convexity  dow^nwards,  whilst 
each  extremity  is  curved  in  the  reverse  direction  (fig.  39). 
The  two  pads  are  united  by  a  connecting  strap. 

Fi?.  39. 


Double  Spring  for  Double  Truss. 

In  taking  the  measure  for  a  double  truss,  it  is  necessary 
not  only  to  observe  the  circumference  of  the  pelvis,  but  also 
to  mark  the  distance  between  the  two  internal  rings. 

In  applying  this  truss,  the  patient  is  desired  to  retain  the 
first  pad  in  position  whilst  the  surgeon  adjusts  the  second, 
and  connects  the  two  by  means  of  the  strap. 

The  efficiency  of  the  apparatus  may  be  tested  in  the  man- 
ner recommended  in  reference  to  the  single  truss. 

Chases  truss  for  oblique  inguinal  hernia  may  be  regarded 
as  a  modification  of  the  common  truss,  its  chief  peculiarity 
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being  the  hard  pad  of  wood  or  ivory,  accurately  adapted  to 
the  size  and  form  of  the  hernial  aperture,  with  which  it  is 
furnished. 

I  am  unable  to  speak  of  the  merits  of  the  truss  from  my 
own  observation ;  but  I  am  induced  to  give  a  detailed  descrip- 
tion of  the  instrument,  from  the  high  terms  of  commendation 
in  which  it  is  noticed  by  the  Philadelphian  committee.^"''^  Its 
retentive  power  is  said  to  be  perfect,  and  the  comfort  ex- 
perienced by  the  patients  in  wearing  the  instrument  so  great, 
that  they  generally  relinquish  its  use  unwillingly,  and  some- 
times absolutely  refuse  to  do  so  when  pronounced  cured  by 
the  surgeon. 

The  following  is  a  description  of  the  single  truss  : 

(Fig.  40.)  The  pad  or  Mock,  as  it  is  termed  by  Dr.  Chase, 

Fis.  40.* 


Chase's  Truss  for  Oblique  Inguinal  Hernia. 


is  constructed  of  wood,  surmounted  by  a  thin  oval  plate  of 
brass  (the  block-rider),  which  is  adapted  to  the  under  surface 
of  an  iron  plate  of  nearly  similar  form  (the  block-slide),  and  is 
attached  to  it  by  two  round-headed  screws,  which,  when 
slightly  loosened,  play  freely  on  a  longitudinal  opening  in  the 


*  a.    The   \)ad.   or   block.      b. 
Transverse  section  of  the  block. 


Longitudinal   section   of  the   block,      c. 
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block-slide,  so  as  to  admit  of  change  in  the  position  of  the 
block  in  this  direction  to  the  extent  of  an  inch.  The  block- 
slide  is  connected  to  the  spring  by  means  of  a  round  neck  of 
soft  iron,  about  three-quarters  of  an  inch  in  length,  suffi- 
ciently stiif  to  resist  any  change  of  form  during  the  most 
active  movements  of  the  patient,  and  sufficiently  pliable  to  act 
like  a  universal  joint  in  the  hands  of  the  surgeon.  The  spiral 
form  of  spring  is  adopted,  and  the  girdle  is  completed  by  a 
strap  attached  to  the  posterior  extremity  of  the  spring,  and 
fastening  to  a  button  at  the  anterior  extremity  above  the  pad. 
An  elastic  temper  is  given  to  all  that  portion  of  the  spring 
which  intervenes  between  the  pad-attachment  in  front  and 
the  opposite  sacro-iliac  symphysis  behind  ;  but  the  portion 
extending  from  the  latter  point  to  the  opposite  side  of  the 
pelvis  should  be  so  far  softened  as  to  admit  of  adjustment  by 
being  permanently  bent.  Three  inches  of  the  hinder  ex- 
tremity are  left  ductile  in  all  the  trusses  of  full  size  ;  and  thus 
the  necessity  of  making  an  instrument  expressly  for  each  in- 
dividual case  is  obviated,  "  without  sacrificing  the  accuracy  of 
the  adjustment  on  the  one  hand,  or  its  permanency  on  the 
other."  Three  distinct  curves  are  given  to  the  spring :  one,  by 
which  its  anterior  extremity  descends  to  the  pad ;  a  second,  by 
which  the  anterior  extremity  is  made  to  face  obliquely  up- 
wards towards  the  abdomen  ;  the  third,  by  which  the  posterior 
portioai  of  the  truss  is  made  to  face  obliquely  downwards,  so 
as  to  adapt  it  to  the  obliquity  of  the  sacrum.  By  the  strap- 
button  being  attached  to  the  anterior  extremity  of  the  spring 
instead  of  to  the  pad,  the  disposition  of  the  instrument  to  tilt 
or  ride  upwards  is  reduced  almost  to  nothing.  The  perineal 
strap  is  never  wanting  in  Dr.  Chase's  inguinal  truss.  A 
back-pad  is  attached  to  the  spring  by  a  sliding  loop  of 
leather. 

The  double  truss  of  Dr.  Chase  consists  of  two  single  trusses 
so  combined  as  not  to  interfere  with  each  other's  action.  The 
committee,  to  whom  was  referred  the  testing  of  this  truss,  in 
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their  report  state,  that  they  cannot  report  too  highly  of  this 
beautiful  invention.* 

Fig.  41. 


Chase's  Double  Truss  for  Oblique  Inguinal  Hernia. 

Salmon's  single  truss  (fig.  42)  for  oblique  inguinal  hernia 
consists  of  a  circular  spring,  with  a  pad  attached  to  each  of  its 


Fiff.  42. 


Fiff.  43. 


Front  view. 


extremities.  The  spring  embraces,  without  being  in  contact 
with,  the  sound  side  of  the  body,  extending  anteriorly  over 
the  pubes  so  as  to  reach  the  affected  side.     The  anterior  pad 

'^"  Committee  of  Philadelphia  Medical  Society.     Third  Report,  see  p.  134. 
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is  oval,  and  is  connected  with  the  spring  by  a  ball-and-socket 
joint.  The  posterior  pad  is  circular,  and  is  attached  to  the 
spring  by  a  screw  with  a  narrow  neck,  which  allows  the  spring 
to  play  freely  upon  it.  By  this  arrangement  the  pads  retain 
a  fixed  position, — the  oval  one  over  the  hernial  aperture,  the 
circular  on  the  back  part  of  the  pelvis  ;  considerable  freedom 
of  motion  being  allowed  by  the  spring.* 

This  kind  of  truss  is  generally  worn  with  great  comfort  to 
the  patient,  and  sometimes  succeeds  in  retaining  the  hernia 
when  the  common  truss  has  failed. 

Fig.  44. 


Back  view  of  Salmon  and  Ody's  applied. 

Salmons  double  truss  consists  of  two  separate  springs,  each 
of  which  embraces  the  affected  side,  and  is  attached  posteriorly 
to  one  common  back-pad. 

2.  Radical  cure  of  reducible  oblique  inguinal  hernia. — The 
great  anatomical  changes  to  be  aimed  at  in  the  treatment  for 
the  permanent  cure  of  hernia  are,  the  contraction  of  those 
openings  in  the  muscular  and  aponeurotic  structures  of  the 
abdominal  walls  which  have  been  described  as  the  hernial 
apertures ;  and,  for  the  purpose  of  accomplishing  this  object, 
the  perfect  retention  of  the  hernia  within  the  abdomen  for  a 

*  These  instruments  are  prepared  by  Mr.  Ody,  one  of  the  original  pa- 
tentees, at  No.  292,  Strand,  London. 
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considerable  length  of  time  is  necessary.  As  the  truss  is  our 
most  valuable  aid  for  effecting  these  objects,  the  importance 
of  directing  our  best  exertions  towards  the  perfect  adaptation 
of  it  to  each  particular  case  will  at  once  be  apparent. 

By  the  use  of  trusses  oblique  inguinal  hernia  is  occasionally 
cured;  in  young  and  robust  subjects  not  unfrequently,  but 
in  old  and  feeble  persons  such  a  result  rarely,  if  ever,  takes 
place.  Moreover,  in  all  cases  in  which  these  instruments  are 
used  for  the  purpose  of  promoting  a  radical  cure,  the  sur- 
geon feels  that  he  is  not  only  adopting  the  most  effective 
treatment  for  the  attainment  of  this  great  object ;  but  also 
that  he  is,  at  the  same  time,  using  the  best  palliative  measure 
for  the  disease,  even  when,  as  in  old  persons,  there  is  scarcely 
a  remote  probability  of  the  radical  cure  being  effected. 
Under  extreme  circumstances,  where  the  evils  resulting  from 
the  disease  are  great,  and  trusses  are  found  to  be  unequal  even 
to  their  palliation,  the  surgeon  may  be  justified  in  resorting 
to  some  of  those  operative  proceedings  which  have  been  de- 
vised for  promoting  the  radical  cure.  Of  those  operations, 
the  proceeding  of  M.  Gerdy  demands  a  preference.  In  some 
cases  it  is  capable  of  effecting  a  radical  cure,  and  in  others  it 
may  produce  such  a  degree  of  contraction  in  the  aperture  as 
to  render  the  truss  of  use  as  a  palliative  measure.  It  must, 
however,  be  remembered  that  this  operation  is  not  altogether 
devoid  of  danger,  and  that  it  ought  not  to  be  performed  unless 
the  circumstances  demanding  it  be  urgent. 

Treatment  of  oblique  inguinal  hernia  when  irreducible. 

If,  in  any  case,  it  is  impracticable  to  convert  the  irreducible 
into  the  reducible  condition,  the  further  increase  of  the 
hernia  must  be  prevented,  and  the  inconveniences  resulting 
from  it  palliated  by  the  use  of  the  truss  with  a  hollow  pad 
when  the  hernia  is  of  small  size,  or  by  the  suspensory  bandage 
made  to  lace  in  front  when  the  tumour  has  attained  a  great 
magnitude. 
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Treatment  of  oblique  inguinal  hernia  when  strangulated. 

The  employment  of  the  taxis  in  conjunction  with  its 
various  adjuvants  (see  p.  94,  et  seq,)  having  proved  ineffectual 
in  reducing  the  hernia,  or  the  circumstances  of  the  case  for- 
bidding the  use  of  the  taxis,  the  surgeon  must  resort  to  the 
knife  for  the  relief  of  the  disease. 

Before  commencing  the  operation,  he  must  decide  whether 
it  is  proper  to  attempt  the  division  of  the  stricture  without 
opening  the  sac  (see  p.  108),  or  it  would  be  more  prudent  to 
expose  the  protruded  viscera.  His  decision  on  this  point 
vnll  to  a  certain  degree  modify  his  proceedings. 

«.  Operation  without  opening  the  sac,  the  hernia  being  inter- 
stitial.— An  incision,  two  inches  in  length,  may  be  made  over 
the  tumour  in  the  direction  of  the  inguinal  canal,  through 
the  skin  and  superficial  fascia,  whereby  the  aponeurosis  of 
the  external  oblique  is  exposed.  A  small  perforation  is  next 
made  through  this  tendinous  expansion  a  little  above  the 
external  ring,  and  the  opening  enlarged  obliquely  upwards  in 
the  direction  of  the  fibres  to  the  extent  of  about  one  inch. 
The  spermatic  sheath,  over  which  a  few  fibres  of  the  cre- 
raaster  are  spread,  is  thus  exposed.  A  flat  director  may  now 
be  cautiously  introduced  behind  the  inferior  edge  of  the  in- 
ternal oblique  and  trans  versalis ;  and,  if  these  structures  appear 
to  exert  a  constricting  influence  upon  the  hernia,  a  few  of 
their  lower  fibres  may  be  divided  by  the  hernia  knife.  The 
parts  being  thus  released  from  stricture,  the  contents  of  the 
sac  must  by  gentle  pressure  be  replaced  withm  the  abdomen. 

/3.  Operation  involving  the  opening  of  the  sac,  the  hernia 
interstitial. — If  in  the  former  proceeding  it  is  ascertained 
that  the  parts  external  to  the  sac  are  not  the  seat  of  stricture, 
or  from  the  condition  of  the  patient  it  is  deemed  necessary  to 
expose  the  protruded  viscera,  the  surgeon  proceeds  with  the 
section  of  the  envelopes,  dividing  in  succession  the  sheath  of 
the  spermatic  vessels,  the   subserous  tissue,  and  the   sac  ;  he 
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then  passes  his  finger  to  the  upper  part  of  the  sac,  and  insi- 
nuating the  tip  of  the  finger  within  the  stricture,  or  passing 
the  director  behind  the  constricting  band  into  the  abdomen, 
releases  the  stricture  by  a  slight  touch  of  the  hernia  knife 
directed  upwards  or  parallel  to  the  median  plane.  The 
protruded  parts  are  then  examined,  and  treated  as  directed 
at  p.  126. 

y.  Operation  witJiout  opening  the  sac,  the  hernia  scrotal, — 
An  incision,  two  inches  in  length,  may  be  made  over  the  lower 
part  of  the  inguinal  canal  and  external  ring.  The  skin  and 
superficial  fascia  being  divided,  and  the  aponeurosis  of  the 
external  oblique  exposed,  an  opening  about  one  inch  in 
length  is  made  in  the  latter  a  little  above  the  external  ring. 
The  next  step  is  to  ascertain  if  the  stricture  be  seated  either 
at  the  external  or  the  internal  ring.  For  this  purpose,  the 
flat  director  is  passed  downwards  through  the  opening  in  the 
external  oblique  beneath  the  external  ring,  and,  if  the  fibrous 
boundary  of  this  opening  is  found  tightly  embracing  the  pro- 
trusion, it  must  be  divided ;  if,  on  the  contrary,  the  director 
passes  freely  beneath  it,  and  by  pressure  on  the  scrotal  por- 
tion of  the  tumour  its  contents  can  be  readily  pushed  up- 
wards through  the  external  ring  so  as  to  distend  the  parts 
within  the  inguinal  canal  (Key),  it  is  evident  that  the  ex- 
ternal ring  is  not  the  seat  of  stricture.  The  director  must 
then  be  passed  upwards  behind  the  lower  edge  of  the  internal 
oblique  and  transversalis ;  and,  if  it  is  found  that  these  struc- 
tures constrict  the  hernia,  they  must  be  divided  to  a  mode- 
rate extent.  Afterwards,  the  protruded  intestine  must,  by 
gentle  pressure,  be  emptied  of  its  contents,  and,  along  with 
any  omentum  that  may  be  protruded,  be  replaced  within  the 
abdomen,  unless  their  return  be  impracticable  from  adhesions 
or  other  causes  of  irreducibility ;  in  which  case  the  surgeon 
must  rest  satisfied  with  relieving  the  parts  from  stricture  and 
allow  them  to  remain  protruded.  The  wound  is  to  be  closed 
by  suture,  compress,  and  bandage.     If,  however,  it  is  ascer- 
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tained  that  neither  the  external  nor  the  internal  ring  are  the 
seat  of  stricture,  the  external  wound  must  be  enlarged  down- 
wards, and  the  operation  completed  by  opening  the  sac. 

S.  Operation  involving  the  opeiiing  of  the  sac,  the  hernia 
being  scrotal. — An  incision,  three  inches  in  length,  commen- 
cing a  little  above  the  external  ring,  and  extending  downwards 
over  the  most  prominent  part  of  the  tumour,  must  be  made 
through  the  skin  and  superficial  fascia,  so  as  to  expose  the 
external  ring  and  the  spermatic  fascia.  A  small  opening  hav- 
ing been  made  in  the  latter,  it  must  be  further  divided  upon 
a  director,  as  high  as  the  external  ring.  The  cremaster  being 
next  divided  to  the  same  extent,  the  surgeon  examines  care- 
fully by  the  sight  and  touch,  before  opening  the  spermatic 
sheath,  which  is  now  exposed,  whether  any  of  the  constituents 
of  the  spermatic  cord  pass  in  front  of  the  tumour ;  and, 
finding  that  this  is  not  the  case,  he  divides  the  spermatic 
sheath  upon  a  director,  being  cautious  how  he  extends  the 
incision  downwards,  remembering  that  in  some  large  hernise 
the  elements  of  the  cord  pass  forwards  in  front  of  the  lower 
part  of  the  tumour  (see  fig.  29,  p.  243) :  the  subserous  tissue, 
of  very  variable  thickness,  is  next  divided,  and  the  sac  is  ex- 
posed. The  surgeon  now  endeavours  to  pinch  up  a  small 
fold  of  the  sac,  detaching  it  from  the  contained  structures,  or, 
having  raised  it  with  the  forceps,  he  cautiously  perforates 
the  serous  bag  by  the  scalpel  held  horizontally,  and  afterwards 
enlarges  the  opening  on  a  director.  The  stricture  is  next 
divided  directly  upwards,  and  the  protruded  parts  being 
examined  are  treated  in  the  manner  akeady  described. 


T    2 
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CHAPTER  IV. 
HERNIA  OF   THE  TUNICA  VAGINALIS. 

Synonym.     Hernia  Congenita  (Haller). 

The  protruded  parts,  in  this  variety  of  inguinal  hernia,  are 
lodged  in  males  in  the  tunica  vaginalis,  and  in  females  in  that 
pouch  of  peritoneum  w^hich  sometimes  extends  through  the 
inguinal  canal,  in  connexion  v^^ith  the  round  ligament,  named 
the  canal  of  Nuck. 

Before  describing  hernia  of  the  tunica  vaginalis,  it  may  be 
desirable  to  call  to  mind  some  of  the  leading  facts  connected 
with  the  descent  of  the  testicle. 

The  testicle,  through  the  agency  of  the  gubernaculum  or 
fetal  cremaster,  descends  during  the  latter  half  of  fetal  life 
from  its  original  position  v^ithin  the  abdomen,  through  the 
inguinal  canal,  into  the  scrotum.  In  effecting  this  descent, 
the  gubernaculum  not  only  draws  down  the  testicle,  but  also 
a  portion  of  the  neighbouring  peritoneum,  which  forms  a 
serous  bag  for  the  reception  of  the  testicle,  and  partially  pre- 
cedes it  in  its  descent  through  the  inguinal  canal  into  the 
scrotum.  The  testicle  having  reached  the  scrotum,  usually 
before  the  period  of  birth,  the  elongated  neck  of  the  serous 
pouch  soon  diminishes  in  capacity,  and  ultimately  becomes 
closed  to  an  extent  nearly  corresponding  with  that  of  the 
spermatic  cord  ;  whilst  the  testicle  remains  doubly  invested  by 
its  own  serous  membrane. 

It  has  already  been  shewn  (p.  224)  that  the  periods  of  this 
descent  of  the  testis  and  the  closure  of  the  vaginal  canal  are 
subject  to  occasional  irregularity.     Thus,  the  testicle  may  not 
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reach  the  scrotum  until  some  days,  or  weeks,  or  even  years, 
after  hhth ;  and  cases  have  been  recorded  in  which  its  descent 
has  been  delayed  to  the  period  of  puberty.  It  may  even  be 
permanently  arrested  within  the  abdomen  or  inguinal  canal 
from  one  or  more  of  the  following  causes: — adhesions  formed 
within  the  abdomen ;  small  size  of  the  external  ring ;  and, 
occasionally,  from  imperfect  development  or  paralysis  of  the 
cremaster  muscle.  It  is  also  important  to  be  remembered 
that  the  closure  of  the  elongated  neck  of  the  serous  pouch  or 
vaginal  process  of  peritoneum  may  be  delayed  or  alto- 
gether prevented ;  or  it  may  be  closed  partially  and  irregu- 
larly at  one  or  more  points,  leaving  serous  cysts  in  connexion 
with  the  cord,  or  one  serous  pouch  extending  more  or  less 
completely  through  the  inguinal  canal,  open  towards  the  ab- 
domen, but  not  communicating  at  its  other  extremity  with 
the  cavity  of  the  tunica  vaginalis  of  the  testicle. 

These  defects  in  the  natural  processes  produce  some  impor- 
tant modifications  of  the  variety  of  inguinal  hernia  which  we 
are  now  considering. 

1.  Hernia  of  the  tunica  vaginalis,  the  descent  of  the  testicle 
being  complete. — This  form  of  hernia,  although  called  conge- 
nital, very  rarely,  if  ever,  exists  at  the  time  of  birth.  It 
usually  originates  when  the  child  is  a  few  days  or  weeks  old ; 
occasionally  in  the  second  or  third  year,  and  rarely  in  adult 
age.  Frequently,  while  the  child  is  in  the  act  of  crying,  or  in 
any  other  state  in  which  the  abdominal  muscles  are  called  into 
violent  action,  some  portion  of  the  abdominal  viscera  may 
descend  at  once  into  the  scrotum ;  and  not  by  successive  stages, 
as  is  usual  with  oblique  inguinal  hernia.  The  form  of  the 
tumour  is  somewhat  similar  in  these  two  varieties  ;  but  in  ob- 
lique inguinal  hernia  the  viscera  rarely  descend,  in  the  largest 
protrusions,  as  low  as  the  testicle,  which  can  generally  be  felt 
below  the  hernia,  where  it  may  be  seen  forming  a  tumour  more 
or  less  distinct ;  whereas  hernia  of  the  tunica  vaginalis  usually 
descends  to  the  lower  part  of  the  serous  cavity,  even  a  little 
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below  and  in  front  of  the  testicle,  which  can  only  be  obscurely 
perceived  at  the  back  part  of  the  tumour  (fig.  45). 


Fk.  45.* 


Hernia  of  tunica  vaginalis. — Guy's  Hospital. 

Hernia  of  the  tunica  vaginalis  is  covered  by  the  same  en- 
velopes as  the  scrotal  form  of  oblique  inguinal  hernia,  except 
that  the  sac  is  formed  by  the  tunica  vaginalis,  instead  of  by  a 
more  recently  descended  pouch  of  peritoneum.  Like  oblique 
inguinal  hernia,  it  descends  in  front  of  the  spermatic  vessels 
and  the  testicle,  the  epigastric  artery  ascending  along  the  pubic 
border  of  the  mouth  of  the  sac ;  the  sac,  however,  is  thinner, 
and,  being  adherent  posteriorly  to  the  spermatic  vessels,  is 
more  fixed,  and  the  fibres  of  the  cremaster  more  closely  adhe- 
rent to  it  than  they  are  to  the  sac  of  oblique  inguinal  hernia. 

The  unclosed  state   of  the  tunica  vaginalis   at  its  upper 

*  A.  A.  Tunica  vaginalis  cut  open.  b.  Testis,  c.  Intestine  descending  in 
front  of  the  testis. 
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part  has  been  assigned  as  the  chief  cause  of  this  form  of  her- 
nia ;  but,  since  a  mere  layer  of  serous  membrane  is  known  to 
be  a  very  ineffectual  barrier  against  hernial  protrusions,  some 
other  cause,  more  efficient,  must  exist  for  the  production  of 
inguinal  hernia  in  infants.  This  cause  we  presume  to  be  the 
weakened  condition  of  the  muscular  and  aponeurotic  portions 
of  the  abdominal  wall  in  the  inguinal  region,  from  the  in- 
guinal canal  having  been  recently  dilated  by  the  passage  of 
the  testicle.  Such  a  state  of  local  weakness  existing  at  the 
time  of  birth,  the  subsequent  exertions  of  the  respiratory 
muscles  in  the  act  of  crying  protrude  the  viscera.  But  al- 
though the  open  state  of  the  vaginal  canal  may  exert  but 
little  predisposing  influence  in  reference  to  inguinal  hernia, 
yet,  when  the  efficient  predisposing  and  exciting  causes  of  the 
latter  affection  exist,  the  patent  state  of  the  tunica  vaginaKs 
would  favour  the  descent  of  the  viscera  into  the  serous  bag 
rather  than  into  the  cellular  tissue  on  its  exterior,  and  thus 
determine  the  production  of  hernia  of  the  tunica  vaginalis 
rather  than  of  oblique  inguinal  hernia.  Thus,  a  hernia  wliich 
occurred  suddenly  from  exertion  in  a  patient  of  Mr.  Luke, 
aged  twenty-four,  proved  to  be  hernia  of  the  tunica  vagi- 
nalis.^"^  Velpeau  mentions  four  or  five  cases  in  which  the 
descent  occurred  at  various  ages,  from  eighteen  to  twenty- 
one.209  Adhesions  contracted  within  the  abdomen  between  the 
testicle  and  the  intestine  or  omentum,  if  they  do  not  prevent 
the  descent  of  the  testicle,  must  also  be  regarded  as  a  cause  of 
this  form  of  hernia ;  the  testicle  dragging  the  viscera  down 
during  its  descent  into  the  scrotum. 

From  the  long-continued  pressure  of  the  hernia  upon  the 
cord  or  upon  the  testicle  itself,  the  latter  organ  in  adults  is 
generally  found  atrophied.  M.  Malgaigne  mentions  the  case 
of  a  man,  forty  years  of  age,  who  had  been  the  subject  of 
double  hernia  of  the  tunica  vaginalis  from  infancy.  Both 
testicles  were  extremely  atrophied,  the  voice  shrill,  the 
beard  imperfectly  developed,  and  the  adipose  tissue  abun- 
dant.210 
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This  variety  of  hernia  may  generally  be  distinguished  from 
oblique  inguinal  hernia  by  the  age  at  which  it  most  fre- 
quently occurs  ;  the  latter  being  extremely  rare  in  infancy, 
the  former  equally  rare  after  that  period: — by  the  hernia  be- 
coming scrotal  at  its  first  occurrence : — by  the  testicle  not 
forming  a  distinct  tumour,  nor  being  distinctly  felt  below  the 
hernia,  but  obscurely  perceived  a  little  above  and  bfehind  the 
lower  part  of  the  hernial  tumour. 

2.  Hernia  of  the  tunica  vagijialis,  the  testicle  being  i?i  the 
inguinal  canal. — This  form  of  the  disease  is  sometimes  inter- 
stitial, and  frequently  attains  a  much  greater  magnitude  than 
oblique  inguinal  hernia  in  the  interstitial  stage.  The  testi- 
cle, in  most  cases  of  long  standing,  is  atrophied.  If  the 
external  ring  be  not  completely  closed  by  the  testicle,  the 
hernia  may  descend  into  the  scrotum,  although  the  testicle 
remains  in  the  inguinal  canal.  M.  Cloquet  observed  a  case 
of  hernia,  in  which  the  tumour,  of  an  elongated  form,  de- 
scended to  the  middle  of  the  scrotum.  For  example,  while 
performing  an  operation  for  this  kind  of  hernia,  on  opening 
the  spermatic  fascia,  a  few  pale  fibres  of  the  cremaster  were 
seen  enveloping  the  sac,  which  descended  two  inches  and  a 
half  below  the  inguinal  canal ;  and,  on  dividing  the  sac,  he 
found  it  to  be  the  tunica  vaginalis,  which  contained  omentum  : 
the  testicle,  flattened,  elongated,  and  atrophied,  being  ob- 
served lying  within  the  inguinal  canal,  and  so  small  as  not  to 
be  externally  perceptible  to  the  touch. ^^^  The  epididymis, 
in  an  unravelled  state,  and  situated  about  an  inch  below  the 
testicle,  to  which  it  was  connected  by  several  delicate  fila- 
ments, was  adherent  to  the  posterior  surface  of  the  sac ;  and, 
after  descending  to  the  inferior  part  of  this  body,  mounted 
upwards  to  terminate  in  the  vas  deferens,  which  pursued  its 
usual  course  through  the  inguinal  canal  into  the  abdomen. 
This  anatomical  decomposition  and  displacement  of  the  epi- 
didymis are  not  unusual  in  cases  where  the  testicle  is  retained 
within  the  inguinal  canal,  and  is  probably  owing  to  the  con- 
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tinued  traction   of  the  gubernaculum.       Mr.  La^vrence  has 
related  two  similar  instances  of  this  condition. 

3.  Hernia  of  the  tunica  vaginalis,  the  testicle  being  within  the 
abdomen. — The  possibility  of  the  occurrence  of  hernia  of  the 
tunica  vaginalis  whilst  the  testicle  is  within  the  abdomen 
appears  to  be  established  by  a  remarkable  case  related  by  M. 
Cloquet.-^^  In  the  body  of  an  old  man  he  found  the  scro- 
tum empty  on  the  left  side,  and  an  elongated  rounded  body,  re- 
sembling the  cord,  situated  below  the  external  ring.  On  open- 
ing the  abdomen,  the  left  testicle,  of  its  natural  size,  was  found 
lying  between  the  psoas  and  iliacus  muscles  an  inch  above 
the  entrance  of  the  inguinal  canal.  The  epididymis  was 
situated  at  the  upper  and  back  part  of  the  testicle,  its  upper 
extremity  firmlj  adherent  to  the  small  intestine ;  while  its 
lower  extremity  terminated  in  the  vas  deferens,  which  de- 
scended into  the  pelvis,  and  in  another  structure  of  a  fibro- 
cellular  character — the  gubernaculum,  which,  descending 
beneath  the  peritoneum,  entered  the  inguinal  canal,  and  ter- 
minated in  the  branch  of  the  ischium  and  the  lower  part  of 
the  scrotum.  On  drawing  down  this  structure,  the  epididy- 
mis and  a  prolongation  of  the  peritoneum,  which  would  have 
received  the  testicle  had  it  descended,  were  put  upon  the 
stretch.  This  prolongation  of  the  peritoneum  formed  a 
pyriform  serous  bag,  three  inches  in  length,  adhering  by  its 
posterior  surface  to  the  gubernaculum,  and  anteriorly  to  a  few 
fibres  from  the  inferior  oblique,  which  represented  the  cre- 
master  in  an  imperfect  state.  Pott  was  aware  of  the  exist- 
ence of  this  form  of  hernia ;  in  reference  to  which  he  observes, 
"  It  sometimes  happens  that  a  portion  of  gut  only  comes 
down,  the  testicle  never  passing  forth  from  the  abdomen,  or 
remaining  in  the  groin,  and  falling  no  lower."  ~^^ 

4.  Hernia  of  the  tunica  vaginalis,  the  tunic  being  closed  at 
the  loiver  part  of  the  cord,  but  open  above. — In  this  modifica- 
tion of  hernia  of  the  tunica  vaginalis,  which  by  M.  Mal- 
gaigne  has  been  appropriately  named  funicular,  the  viscera 
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enter  the  unclosed  upper  part  of  the  tunica  vaginalis,  but  are 
prevented,  by  the  adhesion  or  closure  below,  from  entering 
its  permanent  portion.  Whilst  this  modification  of  hernia 
remains  interstitial,  it  can  with  difficulty  be  distinguished 
from  oblique  inguinal  hernia ;  but  its  true  character  may  be 
suspected,  if  the  occurrence  of  the  protrusion  can  be  traced  to 
infancy.  The  disease,  however,  does  not  always  remain  in 
this  condition;  for,  the  causes  of  protrusion  continuing  to  ope- 
rate, the  funicular  pouch  becomes  elongated,  and  descends 
below  the  external  ring  into  the  scrotum,  traversing  the  fila- 
mentous tissue  of  the  cord,  and  passing  in  its  descent  either 
in  front  of  the  testicle  (fig.  46)  and  tunica  vaginalis  to  form 

Fi^.  46.* 


Oblique  inguinal  hernia  behind  a  hydrocele,  described  as  encysted  hernia 
of  the  tunica  vaginalis. — St.  Thomas's  Hospital. 


*  A.  Testis.  B.  Tunica  vaginalis  cut  open.  c.  Neck  of  the  sac  of  an 
inguinal  hernia,  d.  A  double  layer  of  serous  membrane,  formed  by  the 
hernial  sac  and  the  tunica  vaginalis  conjoined. 
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a  scrotal  hernia,  or  behind  those  parts.  The  former  condition 
might  easily  be  mistaken  during  operation,  or  in  dissection  after 
death,  for  oblique  inguinal  hernia ;  but  the  latter  exhibits 
characters  too  obvious  to  be  overlooked  in  such  circumstances. 
The  latter  modification  of  hernia  of  the  tunica  vaginalis 
wsis  first  described  by  Mr.  Hey.  In  dissecting  the  body  of 
an  infant  who  died  of  strangulated  hernia,  he  opened  the 
tumour  in  front,  and  laid  bare,  as  he  imagined,  the  hernial 
sac ;  but  which,  on  opening  its  inferior  portion  which  was  the 
most  prominent,  proved  to  be  "  the  tunica  vaginalis,  contain- 
ing, together  with  the  testicle,  a  portion  only  of  the  true 
hernial  sac."  He  fomid  that  the  tunica  vaginalis  was  conti- 
nued up  to  the  external  ring,  and  inclosed,  like  a  double  night- 
cap upon  the  head,  the  hernial  sac  from  the  ring  to  within 
half  an  inch  of  its  inferior  extremity,  and  adhering  to  it  by 
some  loose  filamentous  tissue.  The  cremaster  was  evident  upon 
the  outside  of  the  tunica  vaginalis.  In  a  case  described  by 
Sir  Astley  Cooper,  the  hernia  appears  to  have  protruded  the 
blind  extremity  of  the  funicular  portion  of  the  tube  directly 
towards  the  tunica  vaginaKs  of  the  testicle,  so  as  to  form  a 
sac-Hke  projection  into  its  interior.^^'*  Mr.  Hey,  supposing 
this  variety  of  hernia  to  be  peculiar  to  infancy,  named  it 
hernia  infantilis  ;  but  the  disease,  being  since  known  to  have 
originated  even  in  adult  age,  has  been  designated  by  Sir 
Astley  Cooper  encysted  hernia  of  the  tunica  vaginalis.  The 
pecuHarities  of  this  affection  are  strongly  marked,  and  consti- 
tute an  important  modification  of  hernia  of  the  tunica  vagi- 
nalis ;  in  which  the  viscera  enter  the  funicular  portion  of  the 
tunica  vaginalis,  but,  being  prevented  by  the  adhesion  below 
from  entering  the  testicular  portion,  protrude  before 
them  the  blind  extremity  of  the  serous  pouch  through 
the  filamentous  tissue  of  the  cord,  behind  the  testicle 
and  its  serous  bag.  This  explanation  of  the  nature  of  the 
disease  was  first  given  by  the  late  Mr.  Todd  of  Dublin,  and 
a  nearly  similar  one  has  since  been  advanced  by  Mr.  Liston 
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and  M.  Malgaigne.     Mr.  Todd  has  related  some  interesting 
eases  in  which  the   disease  was  complicated  with  hydrocele  ; 

Fig.  47.* 


Encysted  hernia  of  tunica  vaginalis. — Sir  Astley  Cooper's  specimen  in  the 
Museum  of  Guy's  Hospital. 

the  tunica  vaginalis,  distended  with  fluid,  being  placed  in 
front  of  the  hernial  sac.  It  is  quite  possible  that  oblique 
inguinal  hernia  may,  in  like  manner,  after  separating  the  ele- 
ments of  the  cord,  descend  behind  the  tunica  vaginalis  and 
testicle,  and  present  similar  appearances  or  conditions  to 
those  which  have  just  been  described.  Mr.  Stanley  met 
with  two  instances  in  which  the  hydrocele  was  placed 
directly  before  scrotal  hernia.  In  both,  the  component  parts 
of  the   spermatic  cord  were  separated  by  the  tumour  ;  and 

*  A.  Tunica  vaginalis,     b.  Testis,     c.  Hernial  sac.     d.  Intestine. 
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Mr.  Lawrence  states  that  these  specimens,  with  three  others 
in  which  the  hydrocele  was  placed  in  front  of  the  hernia/^^ 
are  contained  in  the  Museum  of  St.  Bartholomew's  Hospital. 

5.  Hernia  of  the  tunica  vaginalis  in  females. — Most,  if  not 
all,  of  the  inguinal  herniae  of  females  which  occur  in  infancy 
are  situated  in  the  canal  of  Nuck,  a  vaginal  prolongation 
of  peritoneum  extending  through  the  inguinal  canal  into  the 
labium  pudendi,  and  bearing  the  same  relation  to  the  round 
ligament  as  the  unclosed  tunica  vaginalis  in  the  male  bears  to 
the  spermatic  cord.  This  canal  does  not  exist  in  all  subjects  ; 
but  is  found  in  many  female  infants  at  the  time  of  birth,  and, 
in  some  instances,  remains  unclosed  through  the  whole  of  life. 
This  hernia  may  be  interstitial,  being  limited  to  the  inguinal 
canal ;  or  it  may  protrude  beyond  the  external  ring.  After 
escaping,  however,  from  the  external  ring,  it  usually  descends 
into  the  labium  pudendi ;  but  it  has  also,  in  several  instances, 
been  observed  to  descend  into  the  groin,  bearing  much  ex- 
ternal resemblance  to  femoral  hernia.  Mr.  A.  Burns  ~^^  wit- 
nessed six  instances  of  this  peculiar  form  of  hernia,  and  ascer- 
tained that  the  deviation  from  the  usual  direction  of  the  tu- 
mour was  produced  by  defective  developement  of  the  anterior 
wall  of  the  inguinal  canal.  In  one  instance  the  sac  descended 
into  the  groin  without  passing  through  the  external  ring.  In 
describing  the  dissection  of  one  of  these  cases,  Mr.  Burns  re- 
marks that  "  the  round  ligament  of  the  womb  was  enveloped 
in  a  distinct  tunica  vaginalis ;  and  in  this  the  gut  lay,  the 
ligament  bearing  the  same  relation  to  the  intestine  that  the 
spermatic  cord  does  in  the  other  sex." 

The  envelopes  of  this  protrusion  in  females  are  the  same  as 
in  the  male,  except  that  there  is  no  cremaster. 

Hernia  of  the  tunica  vaginalis,  in  most  of  its  forms,  may  be 
irreducible  from  adhesions  contracted  between  the  viscera 
and  the  testicle  '^^'^  whilst  in  the  abdomen,  or  the  return  of 
the  protruded  parts  may  be  prevented  by  any  of  those  causes 
which  render  other  herniae  irreducible. 


286  ABDOMINAL   HERNIA. 

An  irreducible  portion  of  omentum  sometimes  adheres  so 
extensively  to  the  mouth  of  the  sac  as  to  produce  its  complete 
closure  ;  and  water,  subsequently  accumulating  in  the  tunica 
vaginalis  below,  might  give  rise  to  the  supposition  that  it  was 
common  hydrocele.^^^  The  existence  of  a  tumour  in  the  in- 
guinal region  from  the  period  of  infancy,  which  originally, 
perhaps,  was  observed  to  be  reducible,  would  suggest  the 
nature  of  the  affection. 

When  strangulation  occurs  in  hernia  of  the  tunica  vagi- 
nalis, the  stricture  is  more  frequently  produced  by  the  neck 
or  other  portion  of  the  sac  than  in  any  other  variety  of  inguinal 
hernia;  which  results,  most  probably,  from  the  strong  natural 
tendency  of  the  neck  of  the  tunica  vaginalis  to  close,  and  from 
the  imperfect  performance  of  that  process.  The  funicular 
portion  of  the  tunica  vaginalis  may  be  contracted  without 
being  actually  closed  in  more  situations  than  one ;  and  may 
thus  cause  stricture  in  two  or  more  places.  Wrisberg^^^  has 
noticed  two  contractions  of  the  hernial  sac  ;  one  at  the  lower 
part  of  the  funicular  portion  just  above  the  testicle,  the  other 
at  its  abdominal  termination.  Mr.  Lawrence ^^°  met  with  two 
contractions ;  one  halfway  between  the  testicle  and  the 
groin,  the  other  at  the  internal  ring. 

Treatment  of  hernia  of  the  tunica  vaginalis. 

When  this  hernia  is  reducible,  it  may  be  treated  by  trusses 
of  the  same  construction  as  those  employed  in  oblique  inguinal 
hernia.  The  common  spring- truss,  single  or  double,  is  more 
appropriate  than  Salmon's  whilst  the  child  is  unable  to  walk, 
being  less  liable  to  displacement  from  the  pressure  of  the 
nurse's  arm.  A  few  weeks  should  elapse  from  the  time  of  birth 
before  any  truss  is  applied,  as  the  skin  is  too  tender  to  bear  the 
requisite  degree  of  pressure  ;  which,  however,  if  well  directed 
over  the  internal  ring,  need  only  be  very  slight.  The  com- 
mon pad  is  liable  to  be  injured  by  being  repeatedly  exposed 
to  moisture.     To  obviate  this  evil,  a  pad  of  ivory  may  be  em- 
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ployed.  For  the  sake  of  cleanliness,  the  trusses  of  infants 
should  be  provided  with  several  envelopes,  admitting  of  easy 
removal.  When  the  child  is  able  to  walk,  either  the  common 
truss  or  Salmon's  may  be  employed. 

If  the  testicle  should  not  have  descended,  the  application 
of  the  truss  may  be  postponed  until  the  child  has  attained 
the  age  of  twelve  months,  in  the  hope  that  by  this  time  the 
organ  may  have  reached  the  scrotum.  B  ut  after  the  lapse  of 
one  year  it  is  not  desirable  any  longer  to  defer  the  use  of  a 
truss,  since  the  instances  of  perfect  descent  of  the  testicle 
after  this  period,  although  occasional,  are  rare  ;  and  the 
arrest  of  the  testicle  in  the  inguinal  canal,  which  not  unfre- 
quently  occurs,  is  more  likely  to  be  attended  with  atrophy  or 
imperfect  developement  of  the  organ  than  when  it  is  detained 
within  the  abdomen. 

When  hernia  exists  in  conjunction  with  retention  of  the 
testicle  within  the  inguinal  canal,  a  truss  with  a  hollow  pad 
must  be  employed. 

In  infancy,  a  radical  cure  of  hernia  of  the  tunica  vaginalis 
may  frequently  be  obtained  by  the  use  of  well-adjusted 
trusses  in  from  six  to  twelve  months. 

In  the  irreducible  condition  of  this  variety  of  hernia,  the 
same  treatment  must  generally  be  adopted  as  in  oblique  in- 
guinal hernia.  If  the  mouth  of  the  sac  be  closed  by  adherent 
omentum,  and  hydrocele  have  formed  below,  the  fluid  must 
be  simply  evacuated  by  the  trochar,  or,  what  is  still  better, 
allowed  to  be  absorbed  after  being  extravasated  into  the  fila- 
mentous tissue  of  the  scrotum  through  several  minute  aper- 
tures made  by  acupuncture.  The  attempt  to  produce  a  radical 
cure  by  injection  should  not  be  made. 

When  strangulated,  the  operation  without  opening  the  sac 
will  in  most  instances  be  impracticable,  as  the  stricture  is  so 
frequently  formed  by  some  part  of  the  sac  itself.  When  the 
operation  is  performed  for  the  interstitial  form  of  the  disease, 
the   structures   divided  before   exposing  the  viscera  are,  the 
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skin,  superficial  fascia,  aponeurosis  of  external  oblique,  a  few 
fibres  of  the  cremaster,  the  spermatic  sheath,  the  subserous 
tissue,  and  the  tunica  vaginalis.  The  testicle,  flattened  and 
atrophied,  is  generally  seen  lying  on  the  posterior  wall  of  the 
canal.  The  stricture  may  be  divided  either  upwards  or  out- 
wards ;  but,  for  the  sake  of  maintaining  uniformity  in  all  ope- 
rations for  inguinal  hernia,  it  is  better  to  divide  the  stricture 
upwards. 

When  the  hernia  is  scrotal,  the  parts  divided  are,  the  inte- 
guments of  the  scrotum,  the  spermatic  fascia,  the  cremaster, 
the  spermatic  sheath,  the  subserous  tissue,  and  the  tunica 
vaginalis.  The  testicle  is  seen  usually  at  the  lower  and  back 
part  of  the  sac.  The  stricture  should  in  this  case  also  be 
divided  upwards. 

In  that  remarkable  form  of  this  variety  of  hernia,  named  by 
Mr.  Hey  "  hernia  infantilis,"  and  by  Sir  Astley  Cooper  "  en- 
cysted hernia  of  the  tunica  vaginalis,"  in  which  the  viscera  have 
descended  behind  the  testicle  in  a  sac  formed  by  the  prolonga- 
tion of  the  funicular  portion  of  the  tunica  vaginalis,  when  the 
testicular  bag  of  this  membrane  is  opened,  the  testicle  only 
appears,  and  the  viscera  are  not  seen.  The  posterior  wall  of 
the  tunica  vaginalis  of  the  testicle  appears  tense  and  promi- 
nent, being  distended  by  the  hernia  behind  it.  It  becomes 
necessary,  then,  to  proceed  with  the  dissection,  and  divide  the 
intervening  structures,  which  consist  of  the  posterior  layer  of 
tunica  vaginalis,  the  subserous  tissue,  and  the  true  sac ;  after 
which  the  viscera  are  exposed,  and  are  to  be  liberated  by  a 
division  of  the  stricture  upwards. 

The  operation  in  females  differs  in  no  material  respect  from 
that  which  is  required  for  oblique  inguinal  hernia. 
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CHAPTER  V. 

DIRECT   INGUINAL    HERNIA. 

Synonyms.      Internal  Inguinal  Hernia.      Ventro-inguinal  Hernia. 

1.  Situation  at  which  protrusion  occurs  in  this  variety. — 
Direct  inguinal  hernia  protrudes  through  the  abdominal 
walls  at  the  pubic  side  of  the  internal  ring  and  epigastric 
artery,  either  directly  or  nearly  opposite  to  the  external  ring. 
It  therefore  neither  passes  through  the  internal  ring,  nor 
traverses  the  inguinal  canal ;  and  it  has  the  epigastric  artery 
of  course  on  its  iliac  side. 

This  variety  of  hernia  usually  pushes  before  it  the  poste- 
rior wall  of  the  inguinal  canal ;  and  as  the  structures  com- 
posing this  wall  are  subject  to  considerable  variety  in  their 
developement,  so  the  investment  which  the  hernia  derives 
from  it  exhibits  great  diversity  in  its  density.  Direct  in- 
guinal hernia  has  also  been  known  to  pass  through  a  rent  in 
the  posterior  wall  without  receiving  from  it  any  covering 
whatever.  An  interesting  case  is  related  by  Mr.  Key,-^^  in 
which  the  hernia  had  made  its  way  through  an  opening  formed 
by  a  separation  of  the  fibres  of  the  transversalis  tendon. 

The  part  of  the  wall  which  most  frequently  yields  before 
this  form  of  hernial  protrusion  is  that  which  is  opposite  to  the 
external  ring :  owing  to  which,  the  hernia  usually  protrudes 
externally  in  its  earliest  stage,  and  gradually  descends  into 
the  scrotum,  forming  a  more  rounded  tumour  with  a  broader 
neck  than  oblique  inguinal  hernia. 

Cases  sometimes  occur,  in  which,  from  defective  develope- 
ment of  some  of  the  aponeurotic  structures  composing  the 
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wall,  the  weakest  portion  is  situated  nearer  the  epigastric 
artery,  and  the  protrusion  consequently  advances  into  the 
inguinal  canal.  Under  these  circumstances  even  a  hernia  on 
the  puhic  side  of  the  epigastric  artery  may  remain  interstitial, 
more  especially  if  the  external  ring  be  small.  An  instance  of 
this  is  recorded  by  M.  Goyrand,  ^^^  in  which  an  epiplocele 
protruded  through  an  opening  six  lines  in  diameter,  abotit 
the  middle  of  the  posterior  wall  of  the  inguinal  canal,  be- 
tween the  epigastric  vessels  and  the  umbilical  ligament.  The 
aponeurosis  of  the  external  oblique  was  not  raised  by  the 
protrusion.  More  frequently,  however,  the  tumour  advances 
through  the  external  ring  into  the  scrotum ;  but  at  the  same 
time  it  may  cause  a  certain  degree  of  tumefaction  of  the  in- 
guinal canal,  and  may  thus  closely  resemble  in  its  external 
characters  an  oblique  inguinal  hernia.  M.  Bourgery  has 
figured  an  inguinal  hernia  on  each  side  in  a  man  fifty-two 
years  of  age.  Both  herniae  escaped  at  the  pubic  side  of  the 
epigastric  artery  ;  the  one  on  the  right  partially  distended 
the  inguinal  canal,  whilst  that  on  the  left  side  protruded  in  a 
direct  course  through  the  external  ring. 

2.  Anatomical  peculiarities. — The  most  important  anato- 
mical peculiarity  of  direct  inguinal  hernia,  in  a  practical  point 
of  view,  is  the  situation  of  the  epigastric  artery.  This  vessel 
pursues  its  course  obliquely  upwards  along  the  iliac  side  of 
the  mouth  of  the  sac,  at  a  distance  varying  from  a  few  lines 
to  an  inch  and  a  half  from  the  sac.  (Fig.  48.)  From  the  re- 
lative position  of  the  mouth  of  the  sac  to  the  epigastric  ar- 
tery, Hesselbach  named  this  hernia  internal.  This  author  * 
has  recorded  an  exception  to  the  usual  arrangement  of  these 
parts,  in  which  the  epigastric  artery,  arising  from  the  obtu- 
rator, pursued  its  course  along  the  pubic  border  of  the 
mouth  of  the  sac. 

The  spermatic  cord  is  also  usually  placed  on  the  iliac  side 
of  the  hernia,   and  a  little  posterior  to  it.     But  deviations 

*  Disq.  Anat,  Path,  p.  15. 
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from  this  position  are  likewise  occasionally  observed.  Mr. 
Todd^^s  examined  a  case  in  whicli  the  spermatic  cord  ex- 
tended across  the  upper  part  of  the  sac,  and  descended  along 

Fig.  48* 


Direct  inguinal  hernia,  seen  from  within. — Leeds  Infirmary. 

its  pubic  side  towards  the  testicle,  which  was  placed  poste- 
riorly. The  hernia,  in  this  instance,  protruded  between  the 
cord  and  the  inferior  pillar  of  the  ring.  Mr.  Lawrence  ^^'*  has 
seen  the  cord  placed  behind  the  sac. 

The  cremaster  muscle,  associated  with  the  spermatic  cord, 
is  most  frequently  placed  at  the  iliac  side  of  the  hernia,  afford- 
ing to  it  only  a  very  partial  investment,  and  in  many  instances 
not  extending  at  all  over  its  surface.*^^^  The  exceptions, 
however,  to  this  arrangement  are  numerous.  Mr.  Todd,'^^^ 
in  dissecting  the  body  of  a  man  who  had  direct  hernia  on 

*  A.  Anterior  superior  spinous  process  of  ilium,  b.  Symphysis  of  the 
pubes.  c.  Poupart's  ligament.  d.  Gimbernat's  ligament,  e.  Rectus 
muscle.  F,  Transversalis  muscle,  g.  Spermatic  vessels  entering  the  inter- 
nal ring.  H.  External  iliac  artery,  i.  Epigastric  artery  ascending  at  the 
iliac  side  of  the  hernia,  k.  Obturator  artery  descending  in  this  case  from 
the  epigastric,  l.  External  iliac  vein.  m.  The  space  occupied  by  a  direct 
inofuinal  hernia  which  has  been  removed  along  with  its  sac. 
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both  sides,  found  the  cremaster  entirely  on  the  iliac  side  of 
one  hernia,  which  was  devoid  of  any  covering  from  this 
muscle,  whilst  on  the  opposite  side  "  the  cremaster  muscle 
was  distinctly  spread  over  the  fore-part  of  the  sac." 

The  umbilical  artery,  being  subject  to  irregularities  in  its 
course,  passes  upwards  in  some  subjects  nearer  to  the  pubes 
than  in  others,  and  causes  some  variety  in  the  source  whence 
the  sac  of  a  direct  hernia  is  derived.  It  has  already  been 
stated,  that  the  umbilical  ligament  separates  the  peritoneum 
of  the  inguinal  region  into  two  pouches ;  one  situated  on  the 
iliac,  the  other  on  the  pubic  side  of  that  ligament.  The  iliac 
pouch  furnishes  the  sac  for  oblique  inguinal  hernia,  whilst  a 
direct  hernia  generally  derives  its  sac  from  the  pubic  pouch. 
When,  however,  the  umbilical  artery  takes  its  course  nearer 
to  the  pubes  than  usual,  the  sac  of  a  direct  hernia  may  even 
be  derived  from  the  iliac  pouch ;  and,  in  this  case,  might 
have  the  umbilical  ligament  on  its  pubic  side.  Sir  Astley 
Cooper  has  related  a  remarkable  case  in  which  there  were 
three  direct  hernias  on  each  side  of  the  body  ;  one  on  each  side 
being  on  the  pubic  side  of  the  umbilical  ligament,  while  the 
remaining  two  on  each  side  were  on  its  iliac  side."^''^ 

3.  The  investments  of  direct  inguinal  hernia  are  the  scrotal 
integuments,  the  spermatic  fascia  or  fascia  of  the  cord,  the 
cremaster,  the  posterior  wall  of  the  inguinal  canal,  the  subse- 
rous tissue,  and  the  peritoneal  sac.  Several  of  these  cover- 
ings are,  however,  subject  to  considerable  variety.  The  cre- 
master, as  has  been  already  stated,  occasionally  gives  the 
hernia  a  complete  investment  in  front ;  more  frequently  a 
partial  covering  on  its  iliac  side  only,  and  sometimes  no  in- 
vestment at  all.  The  posterior  wall  of  the  inguinal  canal 
may  vary  in  density  according  to  the  developement  of  its  con- 
stituents :  in  some  instances  affording  a  dense  covering  to  the 
hernia,  whilst  in  others  it  is  spread  over  the  tumour  as  a  mem- 
brane of  extreme  tenuity  ;  and,  again,  a  direct  hernia  has 
been  known  to  exist  which  has  been  altogether  devoid  of  this 
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covering,  the  hernial  protrusion  having  passed  through  a 
rent  in  its  texture.  The  subserous  tissue  in  direct  hernia  al- 
ways contains  some  fat,  but  the  adipose  tissue  is  subject  to 
variation  in  its  quantity  and  characters  in  different  subjects. 
The  subserous  tissue  is  sometimes  dense,  and  indurated,  from 
interstitial  deposit  of  organisable  lymph. 

4.  Symptoms  and  'physical  characters. — ^The  tumour  in  the 
early  stage  of  this  form  of  hernia  is  of  a  rounded  form  ;  and, 
even  when  it  has  descended  into  the  scrotum,  its  neck  is  rela- 
tively larger  than  in  most  oblique  inguinal  herniee.  It  rarely, 
however,  attains  the  magnitude  of  the  latter,  or  descends  so 
low  into  the  scrotum  ;  and  when  traced  upwards,  it  passes  over 
the  pubes  directly  upwards  and  backwards,  rather  than  ob- 
liquely towards  the  ilium,  as  in  the  oblique  variety ;  and 
its  base,  moreover,  is  usually  situated  nearer  the  root  of  the 
penis.  The  cord,  also,  may  frequently,  though  not  invaria- 
bly, be  felt  passing  along  the  iliac  side  of  the  hernia. 

Although  these  circumstances  may  lead  to  a  strong  suspi- 
cion that  the  hernia  is  direct,  yet  they  are  not  sufficient  to 
enable  the  surgeon  to  decide  with  certainty,  before  an  ope- 
ration, whether  the  hernia  has  protruded  on  the  pubic  or  on 
the  iliac  side  of  the  epigastric  artery.  Should  an  operation 
be  considered  necessary,  the  incision  of  the  stricture  should 
be  made  in  an  upward  directiou. 

Direct  inguinal  hernia  sometimes  occurs  in  females,  in 
whom  it  was  supposed  by  Hesselbach^-^  to  be  more  frequent 
than  in  men;  but  the  general  consent  of  other  surgeons  favours 
the  opinion  that  in  females  this  variety  of  hernia  is  compara- 
tively rare, — a  circumstance  readily  explained  by  the  small 
size  of  the  external  ring. 

Direct  hernia  in  females,  on  dissection,  exhibits  no  essential 
difference  from  the  same  form  of  disease  in  men.^^9 

The  comparative  frequency  of  direct  and  oblique  inguinal 
hernia,  including  both  sexes,  has  been  estimated  by  Cloquet 
as  I  to  5. 
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The  causes  which  more  especially  operate  in  the  produc- 
tion of  direct  inguinal  hernia  are,  large  size  of  the  external 
ring,  and  defective  developement  of  the  lower  tendinous  por- 
tions of  the  internal  oblique  and  transversalis  muscles. 

5.  Treatment. — Direct  inguinal  herniae  are  generally  much 
more  difficult  of  retention  by  trusses  than  oblique.  The  pad 
of  a  form  calculated  to  compress  the  inguinal  canal,  as  recom- 
mended in  the  oblique  variety,  is  ineiFectual  in  direct  ingui- 
nal hernia.  For  the  relief  of  this  affection  the  common  truss 
may  be  employed,  with  pads  constructed  in  the  manner  already 
described  for  the  retention  of  those  more  difficult  forms  of 
oblique  inguinal  hernia,  which,  from  approximation  of  the 
rings,  have  become  apparently  direct.  In  ordinary  cases  the 
triangular  pad  will  be  found  effectual;  in  more  difficult  cases 
the  pad  of  inflated  caoutchouc,  or  the  pad  in  the  form  of  a 
mushroom,  may  be  employed.  Perhaps  the  moc-main  truss 
might  be  used  with  advantage  in  this  form  of  hernia.  The 
pad  of  this  truss  is  stuffed  with  a  peculiar  kind  of  cotton, 
which  has  a  silky  appearance  and  property ;  and  is  covered 
by  a  layer  of  caoutchouc,  and  over  this  a  layer  of  washed 
leather. 

The  following  is  a  description  of  Dr.  Chase's  truss  for  direct 
inguinal  hernia.  "  Chase's  ventro-inguinal  block  resembles  the 
common  inguinal  block,  strongly  compressed  upon  its  broader 
convexity,  until  the  more  sudden  curvature  is  made  to  over- 
hang the  base  to  a  great  extent,  particularly  in  the  middle  of 
the  length  of  the  block ;  so  that,  when  the  block  is  placed  on 
its  base  and  viewed  perpendicularly,  it  presents  on  one  mar- 
gin a  semi -elliptical  curvature,  and  on  the  other  an  effuse  pa- 
rabola. This  form  permits  the  effective  pressure  of  the 
block  to  act  very  near  the  brim  of  the  pelvis,  without  injuring 
the  spermatic  cord,  or  contusing  the  integuments  against  the 
bone."  230 

The  Philadelphian  Committee  report  of  this  truss,  that 
"  the  primary  adjustment  of  the  truss  is  considerably  more 
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difficult,  and  requires  more  time  and  skill  in  the  worst  cases 
of  this  accident  than  in  the  (oblique)  inguinal  variety ;  but 
the  ultimate  success  of  retention  does  not  appear  to  be  less 
perfect  when  once  accomplished." 

Ficr.  49.* 


Dr.  Chase's  Truss  for  direct  inguinal  hernia. 

As  the  surgeon  is  unable  to  pronounce  with  certainty  that 
the  hernia  is  direct,  it  is  his  duty,  whenever  he  operates  for  a 
strangulated  inguinal  hernia  supposed  to  be  direct,  to  proceed 
under  the  constant  apprehension  that  the  hernia  may  pos- 
sibly be  oblique.  If  the  local  and  general  symptoms  are 
such  as  to  warrant  his  attempting  to  relieve  the  stricture 
without  opening  the  sac,  a  small  incision  should  be  made 
over  the  upper  part  of  the  tumour,  from  above  downwards,  so 
as  to  expose  the  external  ring  and  the  upper  part  of  the 
fascia  of  the  cord :  an  opening  of  small  extent  being  next 
made  into  the  latter,  a  flat  director  (Key's)  should  be  passed 
upwards  under  the  external  ring  ;  and,  if  it  exert  any  mate- 
rial pressure  upon  the  tumour,  a  few  of  its  fibres  should  be 
divided  by  the  bistoury.  If,  however,  it  be  found  that  the 
stricture  is  not  formed  by  the  external  ring,  and  if  the  cre- 
master  be  found  spread  over  the  tumour,   it  should  be  turned 

*  a.  The  pad  or  block,  b.  Longitudinal  section  of  the  block,  c.  Trans- 
verse section  of  the  block. 
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aside  by  the  point  of -the  director,  or,  if  necessary,  divided  by 
the  knife,  in  order  to  ascertain  if  the  next  envelope  present 
the  smooth,  firm,  resisting  character  of  an  aponeurotic  mem- 
brane ;  and,  should  this  be  the  case,  the  membranous  covering 
should  be  cautiously  opened,  and  a  flat  director  insinuated 
beneath  it  towards  the  abdomen,  when  any  of  its  fibres  which 
may  appear  to  exert  a  constricting  influence  may  be  divided 
by  the  blade  of  the  knife  directed  upwards.  If,  on  the  con- 
trary, after  opening  the  fascia  of  the  cord,  and  turning  aside 
the  fibres  of  the  cremaster,  a  loose  filamentous  tissue,  more 
or  less  loaded  with  fat,  present  itself,  the  operator  may  pre- 
sume that  this  is  the  subserous  tissue  pushed  before  the  sac 
through  a  rent  in  the  aponeurotic  structures.  It  then  be- 
comes necessary  to  search  for  the  upper  edge  of  this  aperture, 
and,  after  insinuating  the  director  beneath  it,  to  divide  it  up- 
wards, and  thereby  remove  the  stricture.  If,  however,  it  is 
now  found  that  these  parts,  external  to  the  sac,  have  not  been 
the  seat  of  stricture,  the  operation  must  be  completed  by  en- 
larging, if  necessary,  the  external  incision,  and  dividing  the 
subserous  tissue  and  the  sac. 

Lastly,  the  director  must  be  introduced  within  the  stric- 
ture from  the  interior  of  the  sac,  and  the  constricting  band 
divided ;  the  operator  always  bearing  in  mind  that  he  must 
direct  his  incision  in  this,  as  in  all  other  forms  of  inguinal 
hernia,  upwards  from  the  middle  of  the  mouth  of  the  sac  :  and 
no  presumptuous  deviation  from  this  rule,  from  a  confident 
feeling  in  his  own  powers  of  diagnosis,  can  be  justified  under 
any  circumstances. 
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CHAPTER  VI. 

FEMORAL    HERNIA. 

Synonyms.     Crural  Hernia.     Merocele.* 

Definition. — Femoral  hernia  is  a  protrusion  of  the  viscera 
into  the  sheath  of  the  femoral  vessels.  Before  describing  this 
disease,  it  is  necessary  to  give  a  brief  anatomical  sketch  of 
the  parts  which  it  implicates. 

1.  ANATOMY  OF  THE  REGION  OF  FEMORAL  HERNIA. 

The  space  bounded  below  and  behind  by  the  anterior  edge 
of  the  OS  innominatum,  and  above  and  in  front  by  Poupart's 
and  Gimbernat's  ligaments,  is  said  to  be  comprised  within 
the  femoral  arch. 

The  anterior  edge  of  the  os  innominatum  constitutes  an 
irregularly  concave  hne,  which  extends  from  the  anterior 
superior  spinous  process  of  the  ilium — ^which  I  shall  henceforth 
designate  "  the  spine  of  the  ilium" — to  the  symphysis  of  the 
pubes.  The  iliac  extremity  of  this  line  exhibits  a  concavity 
which  terminates  in  an  abrupt  prominence,  the  anterior  infe- 
rior spinous  process  o?  \he  iWxum..  Beneath  and  to  the  pubic 
side  of  this  process  is  a  deep  notch,  which  ends  in  a  slight 
elevation,  situated  above  the  anterior  and  upper  edge  of  the 
acetabulum,  named  the  ilio-pecfmeal  eminence,  from  its  being 
the  point  of  junction  of  the  ilium  with  the  pubes.  From 
this  point,  the  horizontal  branch  of  the  pubes  presents  a  flat 
surface  of  a  triangular  form,  bounded  by  an  anterior  and  a 

*  Mijpoy  the  thigh,  and  kt^Xjj  a  tumour. 
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posterior  edge,  which  terminate  in  an  elevated  tubercle — the 
spine  of  the  pubes.  The  anterior  edge  of  this  space  forms  one 
of  the  lips  of  the  obturator  groove,  and  gives  attachment  to  the 
pectineus  muscle ;  the  posterior  forms  part  of  the  superior 
margin  of  the  pelvis,  and  is  known  as  the  ilio-pectineal  line. 
From  the  spine  of  the  pubes  to  the  symphysis  there  is  a 
rough  horizontal  line,  of  about  an  inch  in  extent,  named  the 
crest  of  the  pubes. 

Fouparfs  ligament  has  already  been  described  as  a  fibrous 
band,  formed  by  the  union  of  the  tendon  of  the  external 
oblique  with  other  aponeurotic  structures,  and  extending 
from  the  spine  of  the  ilium  to  the  spine  of  the  pubes.  The 
pubic  extremity  of  this  band  constitutes  the  inferior  pillar  of 
the  external  ring,  and  gives  oif  from  its  posterior  surface  a 
triangular  process,  named  Gimbernafs  ligament,  which  consti- 
tutes a  tense  membrane  occupying  the  angle  formed  by  the 
junction  of  Poupart's  ligament  and  the  pubes.  This  mem- 
brane is  about  one  inch  in  length,  and  less  than  half  an  inch 
in  breadth,  being  a  little  broader  in  women  than  in  men.  Its 
base  forms  a  crescentic  edge,  the  concavity  of  which  is 
directed  towards  the  ilium. 

The  subcutaneous  filamentous  tissue  of  the  upper  part  of  the 
thigh  is  continuous  in  every  direction  with  the  general  sub- 
cutaneous tissue.  It  lodges  the  superficial  vessels  and  nerves, 
which  separate  it  more  or  less  distinctly  into  two  layers :  one 
of  which  is  external,  adherent  to  the  skin,  of  loose  texture, 
and  mixed  with  a  variable  quantity  of  adipose  tissue  ;  the 
other,  internal,  membranous,  devoid  of  fat,  adhering  rather 
loosely  to  the  femoral  aponeurosis,  and  more  intimately  to 
Poupart's  ligament,  in  consequence  of  an  intermixture  of  apo- 
neurotic fibres,  which  are  arranged  for  the  most  part  horizon- 
tally below  the  ligament.  The  deep  layer  adheres  firmly  to 
the  edges  of  the  saphenous  opening,  over  which  it  is  spread ; 
receiving  in  this  situation  the  name  of  cribriform  fascia,  from 
being  perforated  for  the  transmission  of  the  superficial  veins 
and  lymphatics. 
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The  superficial  arteries  of  this  region  are  the  superficial 
epigastric,  which  ascends  over  the  middle  of  Poupart's  liga- 
ment;  the  external  pubic  branches,  two  or  three  in  number, 
which  pass  obliquely  upwards  from  the  saphenous  opening 
over  the  cord  towards  the  pubes ;  and  the  superficial  circum- 
jlexa  ilii,  which  pierces  the  iliac  portion  of  the  femoral 
aponeurosis,  and  is  distributed  to  the  integuments  about  the 
crest  of  the  ilium. 

The  great  saphena  vein,  formed  by  branches  from  the 
dorsum  of  the  foot  and  the  tibial  border  of  the  leg,  ascends 
along  the  thigh,  receiving  numerous  branches  in  its  course  ; 
and  terminates  in  the  femoral  vein,  about  an  inch  or  an  inch 
and  a  half  below  Poupart's  ligament.  It  is  lodged  in  the 
substance  of  the  subcutaneous  tissue,  and  perforates  that 
part  of  the  deeper  layer  which  constitutes  the  cribriform 
fascia. 

The  lymphatics  from  the  integuments  of  the  leg  and  foot 
accompany  the  great  saphena  vein,  and  enter  some  small 
glands  placed  parallel  to  it,  and  in  contact  with  the  external 
surface  of '  the  cribriform  fascia.  Having  traversed  these 
glands,  they  perforate  the  fascia,  and  the  sheath  of  the 
femoral  vessels,  where  they  join  the  deeper -seated  lymphatics 
of  the  leg  and  thigh.  "Within  the  femoral  sheath,  some  of 
them  frequently  traverse  a  small  gland.  They  afterwards 
enter  the  abdomen,  and  pursue  their  course  towards  the 
glands  situated  near  the  iliac  blood-vessels.  Several  small 
lymphatics,  descending  from  the  integuments  of  the  abdomen 
and  external  organs  of  generation,  enter  a  number  of  small 
glands  arranged  in  a  horizontal  line  in  front  of  Poupart's 
hgament,  and  penetrate  the  femoral  sheath  with  the  former. 

The  superficial  nerves  of  this  region  are  derived  from  the 
genito-crural,  anterior  crural,  and  ilio-inguinal  branches  of 
the  lumbar  plexus. 

Beneath  the  superficial  fascia  is  situated  the  femoral  apo- 
neurosis (fascia  lata),   which   envelopes  the   muscles   of  the 
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thigh,  and  which  superiorly  is  divided  into  an  iliac  and  a 
pubic  portion.  The  iliac  portion,  after  emerging  from 
beneath  the  inferior  pillar  of  the  ring,  forms  a  narrow  band. 


Fig.  50. 


Femoral  aponeurosis.     Female. 

which  becomes  gradually  wider  as  it  passes  over  the  femoral 
vessels,  forming  what  has  been  termed  the  falciform  process ; 
and  in  descending,  its  edge  being  crescentic,  winds  under  the 
saphena  vein,  and  becomes  continuous  with  the  puhic  portion. 
The  latter,  ascending  over  the  gracilis,  adductor  longus,  and 
pectineus  muscles,  is  attached  superiorly  to  the  ilio-pectineal 
line,  where  it  is  intimately  blended  with  the  internal  aponeu- 
rosis of  the  abdomen  ;  and,  passing  laterally  behind  the  sheath 
of  the  femoral  vessels  to  the  border  of  the  psoas  muscle, 
divides  into  two  layers,  one  of  which  adheres  in  front  to  the 
tendon   of  the  psoas  and  iliacus    muscles,  whilst  the   other 
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passes  posteriorly,  and  becomes  blended  with,  the  capsule  of 
the  hip-joint.  The  falciform  process,  and  the  crescentic  edge 
of  the  iliac  portion  of  this  aponeurosis,  adhere  closely  to  the 
anterior  wall  of  the  sheath  of  the  femoral  vessels ;  whilst  the 
pubic  portion,  in  passing  behind  the  vessels,  has  its  fibres 
closely  connected  with  those  of  the  posterior  wall  of  the 
sheath.  The  oval  space — well  defined  at  its  superior,  iliac, 
and  inferior  borders  by  the  falciform  process  and  crescentic 
edge  of  the  iliac  portion  of  the  aponeurosis,  but  less  perfectly 
by  the  pubic  portion, — is  named  the  saphenous  opening,  which 
is  covered  by  the  cribriform  fascia,  and  transmits  the  sapheua 
vein,  and  the  lymphatics  of  the  thigh  and  groin,  to  the  femo- 
ral sheath. 

The  femoral  ring. — The  large  space  between  Poupart's  li- 
gament and  the  anterior  border  of  the  os  innominatum  is 
occupied  at  its  iliac  extremity,  as  far  as  the  ilio-pectineal  emi- 
nence, by  the  iliacus  and  psoas  muscles,  and  the  anterior 
crural  and  external  cutaneous  nerves ;  and  at  its  pubic  extre- 
mity, for  about  an  inch  in  extent,  by  Gimbernat's  ligament. 
The  remaining  portion  of  the  space  constitutes  an  irregular 
quadrilateral  opening,  named  the  femoral  ring ;  which  is 
bounded  anteriorly  by  Poupart's  ligament,  posteriorly  by  the 
ilio-pectineal  line,  at  its  pubic  side  by  the  lunated  border  of 
Gimbernat's  ligament,  and  at  the  iliac  side  by  the  conjoined 
mass  of  the  psoas  and  iliacus  muscles,  and  the  anterior  crural 
nerve  covered  by  an  aponeurotic  expansion  from  the  psoas 
parvus.  This  aperture  constitutes  the  upper  opening  of  the 
femoral  canal,  and  lodges  the  commencement  of  the  sheath  of 
the  femoral  vessels. 

The  femoral  canal  extends  from  the  femoral  ring  to  the 
saphenous  opening,  which  may  be  regarded  as  its  inferior 
aperture.  Its  anterior  wall  is  short,  being  formed  by  Pou- 
part's ligament  and  the  falciform  edge  of  the  femoral  aponeu- 
rosis {fascia  lata).  The  posterior  wall  is  formed  by  the  deep 
or  pubic  portion  of  the  same  aponeurosis,  as  it  passes  behind 
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the  sheath  of  the  femoral  vessels  upwards  towards  the  linea 
ilio-pectinea.  The  iliac  wall  of  the  canal  is  formed  by  the 
aponeurotic  expansion  of  the  psoas  parvus,  which  covers  the 
psoas  magnus  and  iliacus  muscles.  The  direction  of  this 
canal  is  nearly  vertical ;  its  superior  aperture  being  directed 
upwards  and  backwards  towards  the  abdomen,  its  inferior 
aperture  forwards  and  a  little  downwards. 

The  femoral  sheath  is  a  funnel-shaped  prolongation  of  the 
internal  abdominal  aponeurosis,  which  invests  the  femoral 
vessels  in  their  transit  between  the  abdomen  and  thigh.     The 

Fiff.  51.* 


Femoral  sheath  and  its  contents.     Female. 


anterior  wall  of  the  sheath  may  be  said  to  be   formed   by 
a  descent  or  prolongation  of  the  anterior  portion  of  this  apo- 

*  A.  Poupart's  ligament,  b.  Canal  of  Nuck.  o.  Pubic  compartment  of 
femoral  sheath  (generally  the  seat  of  hernial  protrusion),  d.  d.  Femoral 
artery  and  vein  (former  external,  latter  internal),  e.  Anterior  wall  of 
femoral  sheath.    F.  Crural  nerve. 
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neurosis  (fascia  transversalis),  whilst  the  posterior  wall  of 
the  sheath  is  formed  by  a  prolongation  of  the  posterior 
portion  of  the  aponeurosis  (fascia  iliaca).  In  describing 
the  formation  of  the  anterior  wall  of  the  sheath  by  the  fascia 
transversalis,  Sir  Astley  Cooper  states,  that  the  latter  struc- 
ture consists  of  two  portions  or  layers :  one  of  which,  descend- 
ing along  the  iliac  side  of  the  internal  ring,  terminates  in 
Poupart's  ligament ;  whilst  the  other,  descending  along  the 
puhic  side  of  the  internal  ring,  is  prolonged  downwards  be- 
hind Poupart's  ligament  to  form  the  anterior  portion  of  the 
sheath  of  the  vessels.  "  Thus,"  says  Sir  Astley,  "  a  sheath  is 
formed,  enveloping  the  femoral  artery,  vein,  and  absorbent 
vessels,  anteriorly  by  the  descent  of  the  fascia  transversalis, 
posteriorly  by  a  similar  process  from  the  fascia  ihaca ;  and  by 
the  union  of  these  at  the  inner  and  back  part  of  the  sheath 
the  bag  is  rendered  complete.  At  the  upper  part  the  sheath 
is  broad,  but,  as  it  descends,  it  becomes  more  closely  appKed 
to  the  femoral  vein  and  artery,  giving  it  the  appearance  of  a 
funnel ;  it  is  at  the  upper  and  inner  part  of  this  funnel  that 
the  absorbent  vessels  enter  the  sheath,  giving  it,  as  has  been 
already  remarked,  a  cribriform  appearance  :  this  part  of  the 
sheath  is  much  looser  in  its  texture  than  the  portion  in- 
vesting the  arterjr  and  vein,  which  is  firm  and  unyielding." 

Cloquet  says,  in  reference  to  the  iliac  fascia :  "  In  being 
continuous  with  the  transversalis  fascia,  this  aponeurosis  re- 
presents a  sort  of  fibrous  cul-de-sac,  which  fills  the  angle 
formed  by  the  illiac  muscle  and  the  anterior  wall  of  the  abdo- 
men, and  which  opposes  very  powerfully  the  passage  of  the 
abdominal  viscera  below  the  external  part  of  the  crural  arch. 
When  we  have  destroyed  these  two  aponeuroses,  the  perito- 
neum can  be  pushed  by  the  finger  very  easily  between  the 
crural  arch  and  the  iliac  muscle,"' — Cooper  on  Hernia,  2nd 
edit,  by  Key,  part  i.  p.  9. 

As  far  as  I  have  been  able  to  observe,  the  anterior  wall 
of  the    sheath    is   formed    by     a    general    prolongation  of 
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the  ajiterior  portion  of  the  aponeurosis  lining  the  transver- 
salis  muscle,  and  is  constituted  as  much  by  fibres  descend- 
ing from  the  iliac  as  from  the  pubic  side  of  the  internal 
ring,  or  rather,  of  the  mouth  of  the  spermatic  sheath. 
These  fibres  have  already  been  described  and  represented  in 
the  description  treating  of  the  region  of  inguinal  hernia. 
(See  p.  206.) 

The  femoral  sheath,  gradually  diminishing  in  size  as  it 
descends  beneath  the  crural  arch,  and  becoming  more  and 
more  attenuated,  is  lost  in  the  general  filamentous  envelope 
of  the  femoral  vessels  a  little  below  the  entrance  of  the 
saphena  vein. 

The  upper  and  anterior  part  of  the  sheath  adheres  firmly 
to  Poupart's  ligament  by  an  intermixture  of  aponeurotic 
fibres.  A  similar  union  exists  between  the  sheath,  and  the 
falciform  process  and  lunated  edge  of  the  femoral  aponeurosis 
anteriorly,  and  the  pubic  portion  of  the  femoral  aponeurosis 
posteriorly. 

Internally  the  sheath  is  divided  into  three  spaces  by  two 
longitudinal  partitions.  The  iliac  space  or  compartment  is 
occupied  by  the  femoral  artery,  the  middle  by  the  femoral 
vein,  and  the  pubic  by  the  lymphatic  vessels  of  the  lower 
limb,  and  those  of  the  integuments  of  the  lower  part  of  the 
abdomen.  In  this  compartment  there  is  always  a  more  or 
less  considerable  quantity  of  fat ;  and  sometimes  a  lymphatic 
gland  is  situated  in  it.  A  few  lymphatic  vessels  occasionally 
accompany  the  vein  into  the  abdomen. 

The  anterior  and. upper  part  of  the  sheath,  for  a  few  lines 
below  the  level  of  Poupart's  ligament,  is  strengthened  by  a 
series  of  transverse  fibres,  which  have  been  described  by  Mr. 
Key  as  frequently  occasioning  the  stricture  in  femoral  hernia. 
The  resistance  which  these  fibres  afibrd  is  readily  perceived 
by  pushing  the  finger  from  the  abdomen  into  the  pubic  com- 
partment of  the  sheath,  after  the  peritoneum  has  been  re- 
moved, and  Poupart's  ligament  has  been  entirely  cut  away. 
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It  is  into  the  pubic  compartment  of  the  femoral  sheath 
that  a  femoral  hernia  descends. 

The  vessels  are  connected  to  the  several  compartments 
of  the  sheath  by  filamentous  tissue,  which  is  continuous 
with  the  subserous  tissue  of  the  abdomen.  This  tissue, 
in  the  neighbourhood  of  the  femoral  sheath,  is  loose  and 
abundant,  often  much  loaded  with  fat,  and  sometimes  con- 
densed at  the  ring,  so  as  to  form  an  imperfect  barrier,  named 
by  M.  Cloquet  the  crural  septum. 

The  peritoneum,  in  the  vicinity  of  the  femoral  ring,  presents 
a  strongly  marked  depression  on  the  pubic  side  of  the  large 
femoral  vessels.  This  depression  is  situated  in  the  lower 
part  of  the  pouch,  which  was  formerly  described  as  situated 
on  the  iliac  side  of  the  umbilical  ligament ;  but  which,  in 
irregular  distribution  of  the  umbilical  artery,  is  sometimes 
placed  so  far  from  the  pubes  as  to  allow  the  peritoneal  fossa, 
on  its  pubic  side,  to  be  in  apposition  with  the  femoral  ring. 
Thus,  under  ordinary  circumstances,  the  sac  of  a  femoral  her- 
nia is  derived  from  the  peritoneal  pouch  on  the  iliac  side  of 
the  umbilical  ligament;  but,  under  irregular  distributions  of 
the  umbilical  artery,  from  that  on  its  pubic  side.  The  peri- 
toneum, from  being  loosely  attached  in  the  vicinity  of  the 
femoral  ring,  readily  furnishes  a  sac  to  visceral  protrusions 
occurring  in  this  situation. 

The  epigastric  artery  ascends  obliquely  at  the  iliac  side 
of  the  femoral  ring,  and  about  half  an  inch  distant  from 
it.  Varieties  in  its  origin,  however,  occur;  and,  when  it 
arises  lower  than  usual,  it  approaches  nearer  to  the  ring. 

The  obturator  artery^^^  usually  arises  from  the  internal 
iliac,  and  pursues  its  course  to  the  obturator  opening,  remote 
from  the  locality  of  femoral  hernia  ;  but  it  is  also  subject  to 
frequent  irregularities  in  its  origin,  and  to  consequent  devia- 
tions from  its  natural  course,  which  may  become  of  import- 
ance in  connexion  with  femoral  hernia.  In  500  dissections 
made  by  M.  J.  Cloquet,^^^  the  obturator  artery  arose  from  the 
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internal  iliac  in  348,  and  from  the  epigastric  artery,  or  from 
the  femoral,  in  152.  In  those  in  which  it  was  found  to  arise 
either  from  the  epigastric  or  femoral,  58  were  in  subjects  of 
the  male  sex,  and  94  in  females.  Hesselbach,^^''  in  64  in- 
stances, found  the  obturator  originating  from  the  internal 
iliac  in  36,  and  either  from  the  epigastric  or  from  the  femoral 
in  28.  From  M.  Velpeau's  ^^^  investigations  it  would  appear 
that  these  irregularities  are  much  less  frequent,  for  he 
affirms  that  he  has  not  observed  them  to  occur  in  a  larger 
proportion  than  1  in  15  or  20  ;  but  the  experience  of  Tiede- 
mann  ^^^  is  opposed  to  this,  and  coincides  with  the  results  of 
Cloquet's  and  Hesselbach's  researches. 

Although  these  irregularities  are  of  such  frequent  occur- 
rence, it  will  be  hereafter  shewn  that  the  artery  pursues  such 
a  course  as  would  expose  it  to  risk  in  the  operation  for  femo- 
ral hernia  only  in  a  small  proportion  of  cases,  and  that 
there  is  less  danger  of  its  being  wounded  in  the  operation 
than  would  at  first  be  apprehended.  (See  account  of  Opera- 
tion for  Strangulated  Femoral  Hernia.) 

2.    DEVELOPEMENT  AND  ANATOMICAL  CHARACTERS  OF 
FEMORAL  HERNIA. 

On  the  occurrence  of  femoral  hernia,  a  pouch  of  perito- 
neum is  protruded  into  the  pubic  compartment  of  the  femo- 
ral sheath,  forming  with  its  visceral  contents  a  projection  of 
an  hemispherical  form,  which  is  imbedded  in  a  condensed  layer 
of  subserous  tissue,  fat,  and  lymphatics,  named  by  M.  Clo- 
quet  the  crural  septum. 

As  the  hernial  protrusion  generally  occupies  only  the 
compartment  at  the  pubic  side  of  the  femoral  sheath,  it 
is,  of  course,  separated  from  the  middle  compartment,  con- 
taining the  femoral  vein,  by  the  partition  or  septum  be- 
tween them.  It  is  separated  from  Poupart's  ligament  by  the 
anterior  wall  of  the  compartment ;  from  the  pubic  portion  of 
the  femoral  aponeurosis,  where  the  latter  passes  up  over  the 
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pectineus  muscle  and  horizontal  branch  of  the  pubes  to  be 
attached  to  the  ilio-pectineal  line,  by  its  posterior  wall ; 
and  from  the  crescentic  edge  of  Gimbernat's  ligament  by  the 
pubic  wall. 

The  hernia,  in  this  incipient  stage,  causes  no  visible  tume- 
faction, being  concealed  by  Poupart's  ligament  and  the  falci- 
form process  of  the  femoral  aponeurosis.  The  presence  of 
femoral  hernia  in  this  early  stage  may  nevertheless  be  recog- 
nized by  means  which  will  hereafter  be  described. 

The  hernia  advancing  gradually  loses  its  hemispherical 
form,  and  becomes  more  cylindrical,  as  it  descends  along  the 
pubic  compartment  of  the  sheath,  until  it  approaches  the 
level  of  the  semilunar  edge  of  the  femoral  aponeurosis. 

A  slight  fulness  of  the  sheath  is  now  perceptible,  and 
becomes  more  obvious  when  the  patient  coughs  or  other- 
wise exerts  the  abdominal  muscles. 

The  viscera,  which  have  descended  below  Poupart's  liga- 
ment and  the  falciform  process,  are  covered  by  the  peri- 
toneum, the  subserous  tissue  containing  fat  and  lymphatics, 
the  femoral  sheath,  the  cribriform  fascia,  and  the  common 
integuments  of  the  thigh. 

The  hernia,  in  these  early  stages,  may  be  regarded  as 
hiterstitial,  since  it  has  not  yet  emerged  from  within  the 
muscular  and  aponeurotic  structures  of  the  abdomen  and 
thigh. 

As  the  protrusion  increases,  its  further  descent  in  the 
course  of  the  vessels  is  prevented  by  the  resistance  offered  by 
the  lunated  edge  of  the  femoral  aponeurosis,  which  adheres 
firmly  to  the  sheath  of  the  vessels ;  but,  from  experiencing 
less  resistance  at  the  saphenous  opening,  it  advances  forwards 
through  this  aperture,  pushing  before  it  the  sheath  of  the 
vessels  and  the  cribriform  fascia. 

The  projecting  part  of  the  tumour  now  gradually  expand- 
ing usually  appears  of  a  globular  form,  and  attains  a  magni- 
tude of  one,  two,  or  three  inches  in  diameter,  whilst  its  neck 

X  2 
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remains  of  nearly  its  original  size.  Consequently,  the  neck 
of  the  sac,  in  this  stage  and  species  of  hernia,  is  narrow  and 
directed  downwards ;  whilst  the  body  is  expanded,  and  pro- 
ceeds from  the  neck,  almost  at  a  right  angle,  in  a  direction 
forwards. 

The  hernia  having  projected  beyond  the  saphenous  open- 
ing, covered  by  the  sheath  of  the  vessels  and  the  cribriform 
fascia,  has  now  only  to  encounter  the  loose  external  layer  of 
subcutaneous  tissue  and  the  skin,  and  therefore  expands 
pretty  uniformly  in  all  directions ;  except  in  some  instances, 
where  the  bending  of  the  thigh  upon  the  abdomen  favours 
its  growth  in  a  transverse  direction,  or  where  gravitation, 
operating  upon  a  large  hernia,  causes  it  slightly  to  descend 
upon  the  thigh.  It  thus  usually  projects  over  the  semilunar 
edge  of  the  femoral  aponeurosis  below,  and  over  Poupart's 
ligament  above,  encroaching  in  the  latter  direction  upon  the 
site  of  inguinal  hernia.  This  encroachment  is  not,  however, 
produced  by  the  entire  tumour  turning  upwards,  as  has  fre- 
quently been  represented  ;  but  is  simply  the  result  of  the 
general  enlargement  of  the  body  of  the  sac  in  comparison 
with  the  aperture  through  which  it  has  escaped. 

The  size  of  femoral  hernia  is  usually  small,  compared  with 
that  of  inguinal.  It  nevertheless,  in  some  instances,  attains 
considerable  magnitude,  and  has  been  known  to  descend  half- 
way down  the  thigh.  A  case  of  femoral  hernia  in  the  male 
subject,  in  which  the  tumour  was  as  large  as  two  fists,  was  | 

admitted  a  few  years  ago  into  the  Leeds  Infirmary  under  my 
care,  and  required  operation.     The  patient  recovered. 

Anatomical  relations.  —  The  neck  of  the  hernial  sac  is 
separated  from  the  femoral  vein  by  the  subserous  tissue  of 
the  sac,  and  by  the  membranous  partition  which  separates  the 
inner  compartment  of  the  femoral  sheath  from  that  contain- 
ing the  femoral  vein. 

The  epigastric  artery,  usually  arising  from  the  external 
iliac  about  half  an  inch  from  the  mouth  of  the  sac,  approaches 
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somewhat  nearer  the  sac  as  it  ascends  obhquely  towards  the 
rectus  muscle. 

The  spermatic  vessels,  and  the  round  ligament,  imbedded 
as  it  were  in  the  substance  of  Poupart's  ligament,  pass  ante- 
riorly to  the  mouth  of  the  sac,  and  a  little  above  it,  at  a  dis- 
tance of  three  or  four  lines. 

The  sac  of  a  femoral  hernia  is  usually  derived  from  the 
pouch  of  peritoneum  on  the  pubic  side  of  the  ligamentous 
remnant  of  the  umbilical  artery.  But,  when  the  artery  has 
ascended  nearer  to  the  pubes  than  usual,  the  sac  may  be 
derived  from  the  peritoneal  pouch  on  the  iliac  side  of  the 
ligament.  An  instance  of  this  peculiarity  is  recorded  by 
Sir  A.  Cooper.236 

Fig.  52.* 


Obturator  artery  arising  from  the  external  iliac,  and  descending  on  the 
iliac  side  of  the  femoral  ring. — After  Quain. 

The  obturator  artery,  subject  to  irregularities  in  its  course, 
frequently  exhibits  important   relations   to   femoral   hernia. 

*  A.  External  iliac   vein.     b.  External  iliac  artery,     c.  The    obturator 
artery. 
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In  all  those  instances  in  wliich  this  vessel  is  derived  from 
the  epigastric,  the  femoral,  or  the  external  iliac,  it  descends 
to  the  obturator  opening  in  close  proximity  to  the  hernia,  and 
either  pursues  its  course  along  the  iliac  side  of  the  mouth  of 
the  sac  (see  fig.  52),  free  from  all  risk  of  being  wounded  in 
the  operation  for  strangulated  femoral  hernia;  or  it  winds 
over  the  mouth  of  the  sac,  and  descends  along  its  pubic  side, 
exposed  to  great  peril  from  the  knife.     (See  fig.  53.) 

Anastomosing  branches  between  the  epigastric  and  the 
obturator  arteries,  traversing  the  site  of  femoral  hernia,  may 
also  be  a  source  of  danger  in  the  operation. 

Since  then  the  obturator  artery,  from  irregularities  in  its 
origin  and  course,  may  be  exposed  to  danger  in  the  operation 
for  femoral  hernia,  it  is  important  to  form  an  estimate  of  the 
relative  proportion  of  cases  in  which  it  pursues  a  dangerous 
course.  From  the  united  observations  from  dissection  of 
Sir  A.  Cooper,  M.  Cloquet,  and  Mr.  Quain,  it  appears  that 
the  obturator  was  more  or  less  directly  derived  from  the  ex- 
ternal iliac  in  one-fourth  of  the  cases  ;  and  that  it  had  nor- 
mal origin  from  the  internal  iliac  in  the  remaining  three- 
fourths.  But  it  is  probable  that  this  is  a  more  frequent  irre- 
gularity than  exists  in  actual  cases  of  femoral  hernia  ;  inas- 
much as  the  situation  of  the  artery  may  probably  have  some 
tendency  to  prevent  a  protrusion,  from  the  resistance  offered 
by  its  passing  over  the  femoral  aperture.  And  the  result  of 
Sir  Astley  Cooper's  investigations  tends  to  confirm  this  opi- 
nion, for  in  21  cases  of  femoral  hernia  which  he  dissected  he 
found  the  obturator  to  have  its  origin  from  the  epigastric,  or 
rather  from  the  common  trunk  of  these  arteries  as  it  arises 
from  the  external  iliac,  six  times,  which  is  in  the  proportion  of 
1  to  3|.  Although  the  irregularity  of  origin  of  this  artery  may 
be  calculated  upon  in  femoral  hernia  in  the  proportion  just 
stated,  yet  in  a  great  number  of  such  irregularities  the  artery 
even  descends  on  the  iliac  side  of  the  sac,  and  out  of  the  reach 
of  danger  from  the  knife.     Indeed,  Sir  A.  Cooper  supposed 
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this  to  be  the  usual  course  of  the  vessel  when  it  is  derived  di- 
rectly or  indirectly  from  the  external  iliac  ;  and  it  was  actually 
the  course  which  it  pursued  in  all  the  six  cases  just  alluded  to. 
Sir  Astley  has,  however,  quoted  a  case  from  Dr.  Barclay,  in 
which  the  trunk  common  to  the  epigastric  and  the  obturator 
passed  over  the  mouth  of  the  sac,  and  the  latter  vessel 
descended  on  its  pubic  side.  He  also  mentions  two  instances 
of  the  same  distribution  of  the  vessel  sent  to  him  by  Mr. 


The  Obturator  artery  arising  from  the  epigastric,  and  descending  on  the 
pubic  side  of  the  femoral  ring. — From  a  preparation  presented  to  the 
College  of  Surgeons  by  Mr.  Liston. 

Wardrop.  Mr.  Lawrence^^^  states,  that  in  the  Museum  of 
St.  Bartholomew's  Hospital  there  are  two  examples  of  double 
femoral  hernia  in  the  male,  with  the  obturator   arising  from 

*  A.  Mouth  of  the  sac  of  femoral  hernia,  b.  External  iliac  vein.  c. 
External  iliac  artery,  d.  Common  trunk,  giving  off  the  epigastric  and 
obturator  arteries,     e.  Epigastric  artery,     f.  Obturator  artery. 
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the  epigastric  artery  on  each  side.  In  three  of  these  hernise 
the  obturator  runs  on  the  puhic  side  of  the  mouth  of  the  sac. 
Dr.  Monro  has  seen  three  such  cases  f^^  and  he  alludes  to  one 
which  occurred  to  Mr.  Burns.^^s  A  case  is  mentioned  by 
Breschet,^*°  and  another  is  quoted  by  Scarpa ;  and  an  in- 
stance of  this  important  variety  in  the  course  of  the  obturator 
artery  is  here  figured,  from  a  specimen  presented  to  the  Col- 
lege of  Surgeons  by  Mr.  Listen  (fig.  5o). 

Facts  have  not  yet  been  accumulated  in  sufficient  numbers 
to  enable  us  to  decide  the  proportion  of  cases  of  femoral  her- 
nia v^^ith  irregular  origin  of  the  obturator  artery,  in  w^hich  this 
vessel  pursues  v^hat  may  be  termed  a  dangerous  course  ;  but 
ample  evidence  is  here  adduced  to  shevs^  that  such  an  unfortu- 
nate combination  of  circumstances  does  occasionally  occur. 
The  surgeon,  fully  impressed  vi^ith  the  importance  of  this 
fact,  ought  therefore  to  limit  his  incision  of  the  stricture  in 
femoral  hernia  to  the  smallest  extent  consistent  M^ith  the  li- 
beration of  the  protruded  parts,  and,  should  the  obturator  un- 
avoidably be  divided,  he  must  be  prepared  to  act  in  this  emer- 
gency with  the  utmost  calmness  and  promptitude. 

A  few  instances  have  been  recorded  in  which  the  hernia, 
instead  of  entering  the  pubic  compartment  of  the  femoral 
sheath,  has  descended  either  in  front  of  the  femoral  artery 
and  vein,  or  to  their  iliac  side,  or  posteriorly  to  them.  M. 
Cloquet  ^"^^  has  witnessed  the  hernia  descending  in  front  of  the 
femoral  artery  and  vein,  and  the  epigastric  artery  ascending 
along  the  pubic  border  of  the  neck  of  the  sac.  Hesselbach 
has  seen  the  hernia  in  front  of  the  vessels.  He  has  also  met 
with  one  instance  in  which  the  protrusion  occurred  on  the 
iliac  side  of  the  vessels.  The  tumour  was  covered  by  the 
femoral  aponeurosis,  and  the  circumflexa  ilii  passed  in  front 
of  the  neck  of  the  sac.^*^  ]\/[p^  Macilwain  ^*^  states,  that,  in 
several  thousand  examples  of  femoral  hernia  at  the  Truss 
Society's  Institu.tion,  six  instances  of  descent  on  the  iliac  side 
of  the  femoral  artery  are  recorded  ;  but,  as  observed  by  Mr. 
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Lawrence,  since  the  situation  at  which  the  protrusion  had 
occurred  was  not  ascertained  by  examination  after  death  in 
any  of  these  six  cases,  it  remains  doubtful,  so  far  as  this  evi- 
dence goes,  whether  they  really  presented  examples  of  devia- 
tion from  the  ordinary  situation  of  femoral  hernia.  Mr. 
Stanley,'^^^  however,  has  met  with  two  instances  in  the  dead 
body.  In  each,  the  sac  was  small,  wide  at  the  mouth,  and 
empty.  It  passed  out  of  the  abdomen  close  to  the  femoral 
vessels,  and  was  placed  in  front  of  them.  In  one  of  these  in- 
stances the  epigastric  artery  arose  from  the  femoral,  from  a 
trunk  common  to  it  and  to  the  obturator.  The  common 
trunk,  with  its  two  branches,  passed  in  front  of  the  sac.  M. 
Cloquet  states,  that  he  has  seen  an  instance  in  which  the  her- 
nia was  situated  behind  the  femoral  vessels,  and  separated 
from  them  by  the  "  deep  layer  of  the  fascia  lata."  "^  How 
the  hernia  attained  this  position  it  is  difficult  to  imagine. 

Considerable  variety  is  observed  in  the  condition  of  the 
coverings  of  femoral  hernia.  When  the  tumour  is  small  and 
of  recent  formation,  the  common  integuments,  cribriform 
fascia,  femoral  sheath,  subserous  tissue,  and  the  sac,  present 
but  little  deviation  from  their  natural  structure.  But  fre- 
quently, more  especially  in  large  hernias,  the  cribriform  fas- 
cia is  closely  adherent  to  the  structures  external  to  it,  and  is 
divided  in  conjunction  with  them  at  the  time  of  operation. 
The  subserous  tissue  is  also  subject  to  great  varieties.  In 
small  herniag  it  is  often  thicker  than  the  sac ;  in  large  but 
recent  herniae,  from  being  more  expanded,  it  is  thinner.  In 
old  herniae  it  is  often  much  increased  in  thickness  from  in- 
terstitial deposit,  being  divisible  into  several  layers,  and  con- 
taining enlarged  lymphatic  vessels  and  glands,  and  masses 
of  fat,  which  are  sometimes  so  indurated  as  to  resemble 
omentum.^*^ 

The  usual  contents  of  femoral  hernia  are  intestine,  most 
frequently  the  ileum,  often  accompanied  with  omentum.  The 
omentum  alone  is  but  rarely  found  in  femoral  hernige.     Hes- 
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selbach^'^7  has  seen  the  ovarium  and  Fallopian  tube  in  a  left 
femoral  hernia;  and  Professor  Lallement^*^  has  also  seen 
a  right  femoral  hernia^  in  an  aged  female,  consisting  of  the 
uterus,  Fallopian  tubes,  ovaries,  part  of  the  vagina,  and  a  por- 
tion of  the  omentum.  Verdier  ^*^  has  recorded  an  instance  in 
w^hich  the  bladder  w^as  the  part  protruded. 

8.    COMPLICATIONS    OF    FEMORAL    HERNIA. 

Femoral  hernia  has  been  knovv^n  to  co-exist  vs^ith  inguinal. 
Such  a  complication  has  been  noticed  by  M.  Malgaigne  ;  and 
Mr.  Lawrence  states,  that  in  the  Museum  of  St.  Bartholo- 
mev^'s  Hospital  there  is  a  preparation  exhibiting  an  oblique 
inguinal  and  a  femoral  hernia  on  each  side  in  a  male  subject, 
A  patient  was  lately  admitted  into  the  Leeds  Infirmary  under 
the  care  of  Mr.  Smith  with  two  inguinal  and  two  femoral 
hernige. 

Serous  cysts  are  occasionally  developed  in  the  vicinity  of 
femoral  hernia.  An  interesting  case  of  this  kind  occurred  to 
Professor  Samuel  Cooper,"^*'  who  opened  several  cysts  filled 
with  a  sanguinolent  fluid  before  reaching  the  hernial  sac.  Sir 
Charles  Bell  ^^i  has  observed,  that  the  sac  is  sometimes  co- 
vered, not  only  with  lymphatic  glands,  but  also  with  vesicles 
containing  serum,  which  give  to  the  tumour  a  great  irregula- 
rity. It  has  been  shewn  by  M.  Cloquet,  that  a  serous  cyst 
in  the  vicinity  of  a  hernia  sometimes  results  from  the  closure 
of  the  neck  of  an  old  hernial  sac,  and  from  a  new  protrusion 
taking  place  by  its  side. 

Callisen,"^^  operating  upon  a  femoral  hernia,  after  having 
divided  the  external  envelopes,  exposed  a  tumour  which 
was  supposed  to  be  the  hernia,  but  on  further  examination 
proved  to  be  an  enlarged  gland.  Pursuing  the  dissection 
behind  the  gland,  he  discovered  a  very  small  femoral  hernia. 
Schroeder,  having  made  an  incision  over  a  tumour  in  the 
groin  supposed  to  be  hernia,  exposed  an  inflamed  gland: 
an  emollient  poultice  was  applied  to  it.     The  patient  died  in 
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three  days,  and  on  examination  the  tumo^^r  was  indeed  formed 
by  a  gland ;  but,  on  opening  the  abdomen,  it  was  also  ascer- 
tained that  a  minute  portion  of  the  calibre  of  the  small  intes- 
tine had  descended  behind  Poupart's  ligament,  and  was  stran- 
gulated. 

The  external  characters  of  an  enlarged  gland  situated  within 
the  femoral  sheath  bear  the  closest  resemblance  to  those  of 
femoral  hernia ;  and,  should  such  a  tumour  co-exist  with  the 
symptoms  which  usually  indicate  strangulation,  the  surgeon 
ought  not  to  hesitate  to  expose  it  by  incision ;  and,  should 
this  prove  to  be  gland,  the  cases  related  above  shew  that 
the  utmost  circumspection  is  necessary  to  avoid  overlooking 
a  co-existent  hernia. 

4.    CONDITIONS    OF    FEMORAL    HERNIA. 

The  reducible  and  the  irreducible  conditions  of  femoral 
hernia  do  not  require  any  further  observations  than  those 
which  have  already  been  made  in  the  description  of  those 
conditions  in  hernia  in  general ;  but,  when  strangulated,  it 
becomes  necessary  to  inquire  into  the  important  question  as 
to  the  seat  of  stricture  in  this  form  of  hernia. 

Many  surgeons  have  erred  by  considering  some  particular 
structure  as  the  invariable  seat  of  stricture  in  femoral  hernia. 
Thus,  some  have  strenuously  maintained  that  Gimbernat's 
ligament  is  the  constricting  part ;  whilst  others  as  positively 
affirm  that  the  neck  of  the  sac  is  the  exclusive  seat  of  stric- 
ture. There  can  be  no  doubt  that  the  stricture  in  femoral  as 
well  as  in  inguinal  hernia  is  variously  seated.  The  constric- 
tion may  either  be  caused  by  the  femoral  arch,  of  which  Gim- 
bernat's ligament  forms  a  part, — by  the  sheath  of  the  femoral 
vessels, — by  the  neck  of  the  sac, — or  by  membranous  bands  or 
adherent  portions  of  omentum  within  the  sac. 

That  the  femoral  arch  or  ring  may  exert  a  constricting  in- 
fluence, is  evident  from  the  strongly  indented  impression  of 
Gimbernat's  ligament  which  the  intestine  frequently  exhibits; 
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but  this  very  mark,  which  proves  that  serious  resistance  to 
the  pressure  of  the  protruded  part  has  been  exerted  by  the 
femoral  arch,  has  frequently  given  rise  to  the  supposition 
that  the  special  seat  of  the  constriction  was  Gimbernat's  liga- 
ment. Whereas  this  resistance  must  have  been  equally 
exercised  at  all  parts  of  the  circumference  of  the  ring,  its 
effects  only  being  more  serious  and  obvious  in  the  site  of 
that  sharp-edged  ligamentous  band  than  of  the  broader  sur- 
face of  other  parts  of  the  femoral  ring: — indeed,  the  fact  of 
the  mark  itself  being  present  is  sufficient  to  shew  this  ;  since, 
if  Poupart's  ligament  had  not  been  on  the  stretch  from  the 
pressure  of  the  hernia,  the  crescentic  edge  of  Gimbernat's 
ligament  would  not  be  so  sufficiently  tense  as  to  cause  such 
a  mark.  It  is  equally  obvious,  then,  that  the  stricture  in 
this  case  would  be  as  effectually  relieved  by  division  of  the 
femoral  arch  at  any  practicable  point  as  at  Gimbernat's 
ligament ;  and,  as  the  director  can  be  more  readily  intro- 
duced behind  Poupart's  ligament,  the  most  prudent  course 
would  be  to  release  the  protruded  parts  from  stricture,  by 
dividing  the  posterior  and  inferior  border  of  that  ligament, 
rather  than  incur  the  risk  of  lacerating  the  indented  and  at- 
tenuated coats  of  the  intestine  by  passing  the  director  be- 
tween them  and  the  sharp  edge  of  Gimbernat's  ligament. 

The  sheath  of  the  femoral  vessels,  however,  is  perhaps  the 
part  which  most  frequently  constricts  a  femoral  hernia.  Sir 
Astley  Cooper  was  the  first  to  direct  attention  to  this  fact, 
which  has  been  subsequently  confirmed  by  the  observations 
of  Mr.  Key.^^^  It  has  abeady  been  shewn  that  the  femoral 
sheath,  in  passing  behind  Poupart's  ligament,  adheres  firmly 
to  the  latter  by  an  intermixture  of  aponeurotic  fibres  ;  and 
that,  below  this  adhesion,  the  femoral  sheath  for  several  lines 
is  strengthened  by  a  series  of  transverse  fibres,  which  offer 
considerable  resistance  to  the  finger  when  placed  within  the 
sheath.  These  fibres  frequently  resist  the  replacement  of  the 
protruded  viscera.     Many  instances  have  occurred  in  which 
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the  hernia  has  remained  strangulated  by  this  portion  of 
the  sheath,  even  after  Poupart's  and  Gimbernat's  ligaments 
have  been  cut  away. 

The  neck  of  the  sac  as  a  seat  of  stricture  has  already 
been  considered.  It  may  here  further  be  remarked,  that 
it  has  been  frequently  disputed  whether  the  firm  fibrous 
structure,  sometimes  developed  around  the  neck  of  the  sac, 
be  a  morbid  transformation  in  the  sac  itself  or  in  the  sub- 
serous tissue.  This  is,  indeed,  a  question  not  easy  of  deci- 
sion, since  by  unaided  vision  it  is  next  to  impossible  to 
observe  the  actual  line  of  demarcation  between  the  intrin- 
sic elements  of  serous  membranes  and  the  subjacent  fila- 
mentous tissue.  But  when  we  tear  an  old  hernial  sac 
from  its  connexions,  and  find  that  the  adventitious  fibrous 
structure  is  removed  along  wdth  it,  and  appears  to  be  in- 
corporated in  its  very  substance  ;  and  when  we  find,  as  in  the 
case  of  "  reduction  en  bloc,"  in  w^hich  the  hernia  still  stran- 
gulated has  been  pushed  into  the  abdomen  enveloped  in  its 
sac,  that  the  newly  formed  fibrous  structure  has  been  dis- 
placed along  with  the  sac,  and,  conjointly  with  it,  stran- 
gulates the  viscera ;  we  cannot  hesitate  in  such  cases  practi- 
cally to  regard  the  stricture  as  formed  by  the  indurated 
and  thickened  neck  of  the  sac. 

As  already  stated,  membranous  bands  and  adherent  por- 
tions of  omentum  may  also  sometimes  constrict  the  viscera. 

It  is  thus  evident  that  the  stricture  in  femoral  hernia  is 
not  invariably  seated  in  any  particular  structure,  but  that 
various  textures  are  occasionally  its  seat.  Great,  indeed, 
v^ould  be  the  advantage  if  we  were  able  before  operation 
to  determine  the  seat  of  stricture ;  but,  unfortunately,  this 
is  not  within  our  power,  and  our  attempts  at  diagnosis  in 
this  point  scarcely  lead  us  beyond  the  range  of  proba- 
bility. In  any  given  case  of  femoral  hernia,  the  stricture 
may  be  formed  either  by  the  sheath  of  the  vessels,  or  by  the 
femoral  ring.       In    a    femoral .  hernia,   which  has  recently 


318  ABDOMINAL    HERNIA. 

protruded  externally,  it  is  not  to  be  expected  tliat  the 
stricture  is  formed  by  the  neck  of  the  sac ;  but  in  a  hernia  of 
old  standing,  more  especially  if  a  truss  have  long  been  worn, 
it  is  not  improbable  that  the  viscera  may  be  constricted  by 
the  neck  of  the  sac. 

Although  the  surgeon  cannot,  before  the  operation,  de- 
termine with  certainty  the  seat  of  stricture,  yet  a  know- 
ledge of  the  various  structures  in  which  it  may  possibly  be 
seated,  will  exert  an  important  influence  on  the  mode  of  his 
proceeding. 

5.  SYMPTOMS  AND  EXTERNAL  CHARACTERS. 

In  the  earliest  stage  of  femoral  hernia,  when  there  is 
merely  a  small  hemispherical  protrusion  into  the  pubic  com- 
partment of  the  femoral  sheath,  without  external  tumour,  the 
disease  may,  by  careful  examination,  be  recognized.  For  the 
mode  of  detecting  the  hernia  in  this  early  stage  we  are 
indebted  to  the  investigations  of  M.  Malgaigne.-^*  Whilst 
the  pulp  of  the  fore-finger  is  firmly  applied  immediately 
below  Poupart's  ligament  on  the  pubic  side  of  the  femoral 
artery,  the  patient  must  be  directed  to  cough ;  when,  if  her- 
nia exists,  the  finger  will  be  repelled  by  a  pressure  from 
within.  In  order  to  establish  the  value  of  this  sign,  M. 
Malgaigne  first  inquired  whether  the  viscera  in  their  natural 
position  did  not  during  the  act  of  coughing  communicate  an 
impulse  below  the  femoral  arch.  His  observations  were  made 
on  the  living  body  in  persons  of  both  sexes,  of  all  ages,  and  of 
every  variety  of  size  and  form.  In  a  very  small  proportion  of 
these  subjects  was  he  able  to  recognize  this  impulse ;  and  in 
these  instances  he  inferred  that  the  impulse  was  not  a  natural 
condition,  since  he  found  that  it  existed  on  one  side  and  not 
on  the  other.  He  further  endeavoured  to  confirm  this  opi- 
nion by  a  series  of  experiments  on  the  dead  body,  from  which 
he  feels  justified  in  announcing  the  following  proposition  as  a 
general  law :  "  As  long  as  the  peritoneum  does  not  protrude 
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behind  the  femoral  ring,  no  impulse  is  perceptible  externally 
below  the  femoral  arch  :  but  whenever  a  bulging  of  the  peri- 
toneum, which  is  the  first  stage  of  femoral  hernia,  is  percep- 
tible in  the  dead  body,  a  decided  impulse  may  be  felt  exter- 
nally when  the  finger  is  plunged  into  the  sac."  In  healthy 
subjects,  having  first  ascertained  that  no  impulse  was  percep- 
tible, he  pushed  the  peritoneum  within  the  ring,  and  pro- 
duced, as  it  were,  a  hernial  sac,  and  immediately  the  impulse 
became  manifest.  By  attention  to  this  sign  in  a  subject 
having  an  obvious  femoral  hernia  on  one  side,  he  has  fre- 
quently been  enabled  to  detect  the  disease  in  the  incipient 
stage  on  the  other. 

Sir  Astley  Cooper  has  stated  that  he  has  often  found  femo- 
ral hernia  on  both  sides  in  the  dead  subject,  which  had  not 
been  known  to  exist  during  life. 

In  a  more  advanced  degree  of  the  interstitial  stage  of  fe- 
moral hernia,  when  it  has  descended  below  Poupart's  liga- 
ment, but  has  not  protruded  through  the  saphenous  opening, 
the  hernia  slightly  elevates  the  cribriform  fascia,  and  is  not 
only  now  perceptible  to  the  touch,  but  also  to  the  sight. 

After  having  still  further  protruded  the  cribriform  fascia, 
and  escaped  from  the  boundaries  of  the  saphenous  opening, 
it  forms  a  tumour,  usually  of  a  rounded  form,  but  sometimes 
oval  or  oblong,  generally  more  or  less  overlying  Poupart's 
ligament,  and  also  the  other  boundaries  of  the  saphenous 
opening. 

Although  many  inguinal  and  femoral  hernige  are  so  strongly 
marked  that  we  cannot  hesitate  for  a  moment  to  decide  upon 
their  respective  characters,  yet  it  must  be  admitted  that  her- 
nial tumours  at  the  groin  frequently  occur,  vfliich  require  the 
greatest  care  for  their  discrimination. 

Various  modes  have  been  suggested  for  determining  whether 
such  herniae  are  femoral  or  inguinal ;  but  most  of  them,  under 
certain  circumstances,  are  doubtful  or  fallacious.  Sir  Astley 
Cooper  considered  that  the  position  of  the  neck  of  the  sac. 
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in  reference  to  the  spine  of  the  pubes,  afforded  a  correct 
means  of  diagnosis ;  the  sac  of  inguinal  hernia  being  placed 
above,  while  that  of  femoral  is  below,  and  to  the  iliac 
side  of  the  spine.  But  a  relaxed  state  of  the  inferior  pillar 
of  the  ring,  or  a  deficient  developement  of  the  intercolumnar 
fibres,  occasionally  allows  an  inguinal  hernia  to  be  placed  below, 
and  to  the  iliac  side  of  the  spine  of  the  pubes.  Sir  Astley 
further  states,  that,  if  the  sac  of  a  femoral  hernia  be  drawn 
downwards,  the  femoral  arch  may  be  traced  above  it.  The 
latter  mode  of  diagnosis  is,  however,  in  most  instances  only 
available  when  the  parts  are  exposed  by  operation. 

It  has  also  been  supposed  that  all  hernise  placed  above 
a  line  drawn  from  the  spine  of  the  ilium  to  the  spine  of  the 
pubes  are  inguinal,  whilst  those  which  are  situated  below  this 
line  are  femoral.  But  Poupart's  ligament,  which  this  line  is 
supposed  to  represent,  does  not  usually  describe  a  straight 
line  ;  and  Poupart's  ligament  is  so  much  relaxed  and  curved 
downwards,  particularly  in  women  who  have  borne  children, 
as  actually  to  allow  many  inguinal  herniae  to  be  situated  be- 
low the  line. 

M.  Malgaigne  proposes  to  rectify  these  defective  means  of 
diagnosis  by  adopting  the  following  procedures.  He  sup- 
poses a  case  the  most  difficult  of  diagnosis,  namely,  one  in 
which  there  is  a  tumour,  possessing  the  characters  of  hernia, 
situated  in  the  groin  about  its  middle,  but  somewhat  nearer 
to  the  pubes,  projected  on  coughing,  and  receding  so  suddenly 
on  pressure  that  it  is  impossible  to  discover  the  point  at 
which  it  has  disappeared  ;  the  external  ring  being  free,  but 
apparently  lying  in  the  direction  of  the  hernia,  which  is  placed 
somewhat  below  a  line  drawn  from  the  spine  of  the  ilium  to 
the  spine  of  the  pubes.  On  attempting  to  trace  Poupart's 
ligament,  it  is  found  to  be  relaxed,  difficult  to  be  felt,  and 
apparently  directing  itself  towards  the  middle  of  the  tumour  ; 
but  whether  passing  above  or  below,  it  is  impossible  to  deter- 
mine.    How  are  we  in  such  a  case,  which  defies  the  ordinary 
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means  of  diagnosis  hitherto  proposed,  to  decide  upon  the 
character  of  the  hernia  ? 

M.  Malgaigne  thus  directs  us : — "  Reduce  the  hernia,  feel 
with  the  right  fore-finger  the  pulsations  of  the  femoral  ar- 
tery, and,  applying  the  pulp  of  the  finger  on  the  pubic  side 
of  the  artery,  press  backwards  towards  the  pubes.  Some- 
times, in  thin  persons  you  will  feel  the  femoral  ring  open, 
bounded  in  front  by  Poupart's  ligament,  behind  by  the  pubes, 
on  the  iliac  side  by  the  vein  and  artery,  the  pulsations  of  the 
latter  being  felt  through  the  interposed  coats  of  the  vein  on 
the  side  of  the  finger :  then  it  is  unnecessary  to  proceed  fur- 
ther ;  in  the  natural  state,  the  finger  never  could  thus  pene- 
trate into  the  femoral  ring.  But  suppose  the  subject  to  be 
fat,  the  hernia  small,  and  the  ring  too  deep  and  narrow  to  ad- 
mit the  finger  ;  you  must  press  against  the  pubes,  whilst  you 
perceive  the  pulsations  of  the  artery  against  the  side  of  the 
finger,  and  cause  the  patient  to  cough.  If  the  impulse  is  felt 
by  the  finger,  and  the  hernia  does  not  escape,  it  is  femoral ; 
but  if  the  impulse  is  not  perceived,  and  the  hernia  escapes 
above,  it  is  inguinal.  Occasionally  an  inguinal  hernia  escapes 
above,  and  at  the  same  time  communicates  an  impulse  to  the 
finger.  This  effect  can  only  result  from  one  of  the  two  fol- 
lowing cause  :  either  it  is  an  inguinal  hernia  which  distends 
the  inguinal  canal,  and  transmits  an  impulse  below  Poupart's 
ligament;  or  the  hernia  is  femoral,  and  has  distended  and 
pushed  forward  Poupart's  ligament,  and  a  portion  of  the  apo- 
neurosis of  the  external  oblique,  so  as  to  cause  a  projection 
above  the  ring  which  you  have  obstructed.  You  then  with 
the  right  fore-finger  close  the  femoral  ring,  and,  having  placed 
the  left  thumb  transversely  about  three  lines  above  it,  cause 
the  patient  to  cough,  whilst  you  slowly  withdraw  the  fore- 
finger. If  the  hernia  be  inguinal,  it  is  thereby  retained ;  if 
femoral,  it  protrudes." 

These  directions  are  only  applicable  to  reducible  hernige. 
When  from  any  cause  the  protrusion  is  irreducible,  the  sur~ 
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geon  must  endeavour  to  trace  the  neck  of  the  sac  issuing  from 
beneath  Poupart's  ligament.  This  is  most  eifectually  done 
(when  the  line  of  Poupart's  ligament  cannot  be  satisfactorily 
traced  passing  over  the  tumour)  by  pushing  the  hernia  up- 
wards, and  pressing  with  the  pulp  of  the  fore-finger  in  the  di- 
rection of  the  femoral  aperture.  If  the  hernia  be  femoral, 
more  especially  if  it  be  strangulated,  a  firm,  resisting,  and 
sometimes  painful  substance  will  be  found  occupying  the 
femoral  ring,  and  preventing  Poupart's  ligament  from  being 
felt. 

Varicose  femoral  and  saphena  veins. — A  tumour  is  some- 
times produced  by  a  varicose  enlargement  of  the  femoral  or 
saphena  veins,  which  bears  some  resemblance  to  hernia.  It 
is  dilated  on  coughing ;  disappears  in  the  recumbent,  and  is 
reproduced  in  the  erect  posture.  It  is  readily  known  by  the 
facility  with  which  it  is  made  to  appear  by  pressure  above  the 
femoral  arch,  although  the  patient  remains  recumbent.  The 
tumour  occasionally  exhibits  a  violet  tint  of  colour,  and  is 
often  accompanied  by  a  varicose  state  of  the  saphena  in  other 
parts  of  its  course,  and  of  the  other  superficial  veins  of  the 
leg.  J.  L.  Petit  saw  a  young  woman  supposed  to  be  labour- 
ing under  hernia.  She  had  a  tumour  in  the  groin  as  large  as 
a  hen's  egg,  which  disappeared  when  she  was  recumbent, 
enlarged  when  she  was  engaged  at  her  work,  and  caused  con- 
siderable pain  in  the  affected  limb,  increased  by  the  previous 
pressure  of  a  truss  recommended  to  be  worn  by  an  itinerant 
charlatan.  From  the  bluish  colour  of  the  skin,  and  from  the 
varicose  state  of  the  sapliena.  Petit  at  once  decided  that  the 
tumour  was  formed  by  an  enlargemant  of  the  femoral 
vein. 

Psoas  abscess. — The  tumour  ^^^  formed  by  this  disease  fre- 
quently projects  below  the  femoral  arch,  and  may  be  mistaken 
for  femoral  hernia.  The  tumour  is  indolent,  dilates  on 
coughing,  becomes  rather  fuller  in  the  erect  posture,  and  dis- 
appears more  or  less  completely  on  pressure.     The  previous 
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history  of  the  disease,  and  the  detection  of  fluctuation,  will 
sufficiently  establish  its  character. 

Enlarged  lymphatic  glands  situated  over  or  within  the  femo- 
ral sheath  sometimes  closely  simulate  an  irreducible  or  stran- 
gulated femoral  hernia.  These  may  generally  be  disthi- 
guished  by  the  greater  mobility  of  the  swollen  gland  when 
situated  externally  to  the  sheath  ;  and  by  its  often  admitting 
of  being  grasped  by  the  fingers,  and  elevated  from  the  parts 
beneath.  When  the  glands  are  lodged  within  the  sheath, 
these  characters  altogether  fail ;  and  the  surgeon  has  httle 
else  to  guide  his  judgment  than  the  absence  of  symptoms  in- 
dicative of  intestinal  disease.  Should  the  symptoms  of  ob- 
struction of  the  bowels  co-exist  with  a  tumour  of  dubious 
character  in  the  situation  of  femoral  hernia,  he  is  fully  justi- 
fied in  removing  all  doubt  by  exposing  such  tumour  by 
incision. 

6.    STATISTICS    AND    CAUSES    OF    FEMORAL    HERNIA. 

It  is  universally  admitted  that  femoral  hernia  is  more  fre- 
quent in  females  than  in  males  ;  and  on  the  right,  than  on 
the  left  side.  These  facts  are  generally  borne  out  by  a  refer- 
ence to  the  tables  of  the  New  Rupture  Society  of  London, 
and  to  those  of  M.  Cloquet,  and  of  the  Leeds  Infirmary  ;  as 
well  as  by  the  opinions  of  Sir  Astley  Cooper,  Mr.  Lawrence, 
Hesselbach,  and  numerous  other  writers.  Even  M.  Malgaigne 
affirms  that  women  are  undoubtedly  more  predisposed  to 
femoral  hernia  than  men.  But  although  these  general  state- 
ments may  be  regarded  as  established,  yet  we  are  unable  to 
state  with  anything  like  precision  the  actual  proportion  of 
femoral  herniae  occurring  in  the  two  sexes ;  for  there  can  be 
no  doubt,  as  shewn  by  M.  Malgaigne,  that,  in  the  construc- 
tion of  all  existing  tables,  the  diagnostic  marks  of  inguinal 
and  femoral  herniae  have  not  been  sufficiently  regarded  in 
determining  the  characters  of  obscure  cases  of  these  two 
affections. 

Y    2 
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Age  exerts  a  remarkable  influence  in  the  production  of 
femoral  hernia.  Prior  to  the  age  of  twenty,  it  is  extremely 
rare.  Sir  Astley  Cooper  had  only  seen  three  instances, — 
namely,  at  the  age  of  seven,  eleven,  and  nineteen  years.  M. 
Malgaigne,  during  five  years  of  his  attendance  at  the  Bureau 
Central,  where  many  thousand  cases  of  hernia  came  annually 
under  his  observation,  did  not  see  one  female  affected  with 
femoral  hernia  before  the  age  of  twenty.  After  that  period 
until  advanced  age,  femoral  hernia  appears  to  originate 
equally  at  all  periods  of  life. 

Of  14  femoral  herniae  observed  by  M.  Malgaigne  in  men, 
one  occurred  in  infancy,  the  others  at  the  following  ages : — 
3  from  23  to  28  years  ;  3  from  35  to  39  years  ;  3  from  42  to 
48  years ;   1  at  50  years,  and  3  from  60  to  68  years  of  age. 

M.  Nivet,  after  investigating  65  femoral  hernige  in  women, 
obtained  the  following  results : — 1  occurred  before  15  years; 
11  from  15  to  30  years;  18  from  30  to  45  years;  16  from  45 
to  60  years  ;  1 5  from  60  to  75  years ;  4  from  75  to  85  years 
of  age. 

The  greater  predisposition  in  females  may  be  attributed  to 
the  greater  width  and  depth  of  their  femoral  arch,  which 
again  is  traversed  by  smaller  muscles  than  in  men;  and 
jDrobably  also  to  the  general  relaxation  of  the  abdominal  walls 
after  pregnancy,  since  femoral  hernia  is  rare  in  women  who 
have  not  borne  children.  In  men,  during  the  prime  of  life, 
the  predisposing  causes  to  this  species  of  hernia  are  less 
numerous  and  efficient;  but  the  exciting  causes,  namely, 
active  exercises  or  any  violent  exertion  of  the  abdominal 
muscles,  operate  more  powerfully  in  them  than  in  females ; 
and,  in  advanced  age,  the  shrinking  of  the  psoas  and  iliacus 
muscles,  by  leaving  the  femoral  arch  less  occupied,  as  well  as 
the  general  relaxation  of  the  tissues  in  old  age,  may  favour 
the  production  of  the  disease. 

The  generally  received  opinion,  that  femoral  hernia  is  much 
more  frequent  in  females  than  inguinal,  has  lately  been  called 
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in  question  by  M.  Malgaigne,  who  advances  the  startling 
assertion  that  inguinal  herniee  in  females  are  the  most  nume- 
rous.^^^  He  admits  that  femoral  hernia  is  more  frequently 
the  subject  of  operation  in  women ;  but  this  fact,  he  main- 
tains, only  proves  that  femoral  hernia  is  more  liable  than 
inguinal  to  strangulation.  He  admits,  also,  that  truss- 
makers,  who  are  chiefly  engaged  with  reducible  herniae,  and 
societies  instituted  for  providing  hernial  bandages,  report 
that  inguinal  hernia  is  comparatively  rare  in  females :  the 
London  Truss  Society  estimating  inguinal  to  femoral  as  1 
to  15; — Mathey,  of  Antwerp,  as  1  to  7; — and  Moni- 
koff,  of  Amsterdam,  as  1  to  4.  It  is  impossible,  says 
M.  Malgaigne,  that  such  a  difference  can  exist  in  the 
constitutions  of  the  women  of  London  and  of  Antwerp  as 
to  account  for  these  different  results ;  and  he  is  of  opinion 
that  they  can  only  be  explained  by  the  inaccuracy  of  diag- 
nosis on  the  part  of  the  observers.  By  establishing  the  more 
correct  mode,  to  which  we  have  already  referred,  of  investigat- 
ing these  different  affections,  he  was  surprised  to  find  that  in- 
guinal hernise  actually  predominated  over  those  of  the  femoral 
variety.  Of  62  females  affected  with  hernia  in  the  groin, 
whom  he  examined  in  October  and  November  1835,  54  had 
inguinal  hernia,  7  femoral,  and  1  both  inguinal  and  femoral. 
He  avows  that  this  proportion  was  greater  than  he  observed 
in  his  subsequent  investigations,  but  he  invariably  found  that 
inguinal  herniae  were  the  most  numerous* 

These  statements,  so  contrary  to  the  received  opinions, 
must  necessarily  arouse  the  attention  of  surgeons  to  the  im- 
portant, and  in  many  instances  difficult,  subject  of  the  diag- 
nosis of  these  two  species  of  hernia ;  but  whilst  I  am  willing 
to  admit  that  many  inguinal  herniae  have  from  defective 
diagnosis  been  reported  as  femoral,  and  am  wdlling  more- 
over to  give  M.  Malgaigne  every  credit  on  this  subject,  I 
am  not  at  present  prepared  altogether  to  acquiesce  in  his 
statements,  either  from  my  own  experience,  or,  above  that, 
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from  the  experience  of  M.  Cloquet,  who  examined  post 
mortem  121  women  affected  with  hernia,  and  found  that  42 
were  affected  with  the  inguinal,  and  79  with  the  femoral 
variety  of  hernia. 

7.    TREATMENT. 

a.  Reducible  femoral  hernia. — From  the  form  and  structure 
of  the  femoral  canal,  trusses  rarely,  if  ever,  produce  a  radi- 
cal cure  of  this  disease,  and  their  employment  can  only  in 
general  be  regarded  as  a  palliative  measure.  But  although 
we  are  scarcely  able  to  produce  a  complete  closure  of  the 
aperture  through  which  the  hernia  has  descended,  yet,  by 
the  judicious  application  of  trusses,  we  can  greatly  mitigate 
the  distressing  symptoms  which  attend  an  unsupported  femjOr^ 
ral  hernia,  as  well  as  diminish  the  risk  of  strangulation.  A 
large  pad  ought  to  be  discarded  in  trusses  for  femoral  hernia, 
since  it  is  perpetually  liable  to  displacement  during  pro- 
gression, from  the  contraction  of  the  pectineus  muscle  on 
one  side,  and  of  the  psoas  and  iliacus  on  the  other.  By  the 
action  of  these  muscles,  a  large  pad  is  elevated  and  the  hernia 
escapes.  It  is  important,  also,  that  the  pad  should  not  advance 
so  far  as  to  press  upon  the  pubes  ;  for,  by  its  resting  upon 
this  firm  unyielding  structure,  a  great  portion  of  the  force  of 
the  spring  is  removed  from  the  part  upon  which  it  ought 
more  especially  to  be  concentrated. 

The  single   common   truss    (fig.  54)     for    femoral    hernia 
Fiff.  54. 


Single  Femoral  Truss. 
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should  have  the  pad  of  a  triangular  form,  narrow  transversely, 
and  somewhat  elongated  from  above  downwards ;  its  base  cor- 
responding with  the  edge  of  Poupart's  ligament.  The  pad 
should  be  of  size  sufficient  to  close  the  saphenous  opening, 
but  should  only  extend  to  a  very  limited  distance  beyond  the 
borders  of  this  aperture.  Its  convexity  should  constitute  a 
rather  prominent  ridge,  directed  from  above  downwards, 
situated  a  little  towards  the  pubic  side  of  the  pad,  commencing 
about  a  finger's  breadth  below  its  upper  edge,  and  extending 
downwards  to  the  apex,  towards  which  part  it  should  gra- 
dually diminish.     A  pad  thus  constructed  gently  closes  the 

Fig.  55. 


Single  Femoral  Truss  applied. 


external  aperture,  namely  the  saphenous  opening  ;  and  its 
most  intense  pressure  is  directed  to  the  pubic  side  of  the 
vein.  The  vessels  are  thus  subjected  to  as  moderate  a  degree 
of  pressure  as  is  consistent  with  the  support  of  the  hernia, 
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and  the  pressure  is  concentrated  upon  the  part  which  more 
especially  requires  support.  The  spring  of  the  truss  may 
be  constructed  upon  the  same  principle  as  that  for  inguinal 
hernia,  except  that  at  its  anterior  extremity  the  curve  from 
the  haunches  should  sweep  in  a  course  somewhat  more  de- 
scending ;  and  great  care  should  be  taken  that  the  anterior 
extremity  of  the  spring  impinge  directly  upon  that  part  of 
the  pad  which  is  the  most  prominent — namely,  a  point  near 
the  centre,  but  a  little  inclined  to  its  upper  and  pubic 
borders.  The  anterior  portion  of  the  spring,  that  which  extends 
from  the  haunch  of  the  patient  to  the  pad,  is  usually  an 
inch  and  a  half  shorter  than  in  the  inguinal  truss.  The 
angular  turn  which  the  anterior  extremity  of  the  spring  and 
the  pad,  as  constructed  by  some  truss-makers,  sometimes 
form,  subjects  the  instrument  to  displacement  dui'ing  the 
movements  of  the  thigh  and  trunk,  and  is  attended  with 
great  sacrifice  of  power  in  the  spring. 

By  the  use  of  this  truss  an  external  protrusion  of  the 
hernia  may  be  prevented ;  but  it  may  be  doubted  whether 
a  slight  degree  of  interstitial  protrusion  does  not  always  re- 
main under  the  employment  of  the  best-constructed  trusses 
for  femoral  hernia. 

The  measurement  for  this  femoral  truss  is  taken  by  fixing 
a  piece  of  tape  with  the  finger  upon  the  site  of  the  aper- 
ture through  which  the  hernia  escapes,  and  carrying  the  tape 
round  the  pelvis,  midway  between  the  trochanter  and  the 
spine  of  the  ilium,  to  the  point  from  which  the  measurement 
began. 

The  double  common  truss  for  femoral  hernia  bears  the  same 
relation  to  the  single  truss,  as  the  double  inguinal  does  to  the 
single  inguinal  truss. 

Chase's  femoral  truss. — '*  The  soft  iron  neck  of  the  block- 
attachment  in  this  truss  is  bent  at  a  right  angle,  so  as  to 
place  the  long  diameter  of  the  block  in  a  position  perpen- 
dicular when  the  patient  stands  erect.     In  this  position,  the 
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motions  of  the  block-slide,  which  are  similar  to  those  ob- 
served in  the  preceding  trusses  (Chase's),  adapt  the  block 
to  the  height  of  Poupart's  ligament  with  great  nicety;  but, 
to  meet  the  peculiarities  of  individuals  in  regard  to  the  dis- 
tance between  the  wing  of  the  ilium  and  the  femoral  ring, 
another  arrangement  is  necessary.  There  is  a  fenestrum, 
two  inches  in  length,  in  the  anterior  extremity  of  the  spring ; 
and  the  soft  iron  neck,  instead  of  being  permanently  secured 
to  the  spring,  is  elongated  two  or  three  inches,  curved,  flat- 
tened, and  attached  to  the  spring  by  means  of  two  screws, 
which  pass  through  the  fenestrum,  and,  when  loosened,  play 
freely  therein,  so  as  to  allow  the  block  to  approach  or  recede 
from  the  mesial  line  to  any  required  degree.  This  double 
adjustment  is  simple,  secure,  and  perfectly  accurate. 

'*  There  is  no  other  peculiarity  in  the  spring  or  appendages 
of  this  truss,  but  the  perineal  strap  is  always  secured  in 
front  to  the  button  on  the  bottom  of  the  block-side." 

The  pad  is  constructed  of  such  a  form  that  it  may  sink 
beneath  the  edge  of  Poupart's  Hgament ;  and,  "  by  pressing 
the  soft  parts  directly  upwards,  may  arrest  the  bowel  at  the 
edge  of  Gimbernat's  ligament,  so  as  to  render  the  retention 
as  accurate  as  that  obtained  in  inguinal  hernia." 

The  Committee  state  that  they  have  not  had  sufficient  ex- 
perience of  the  effects  of  this  truss  to  say  how  far  it  may 
answer  the  special  purpose  of  its  construction,  by  entering 
under  the  fold  of  Poupart's  ligament,  and  acting  almost 
directly  upon  the  femoral  ring.  The  report  of  Dr.  Chase 
as  to  its  result  is  favourable. 

Salmon's  femoral  truss. — The  single  truss  for  femoral 
hernia  only  embraces  the  affected  side,  and  does  not,  like  the 
inguinal  truss,  surround  the  sound  side  of  the  body,  and  ex- 
tend over  the  pubes  to  the  opposite  groin  ;  it  is,  in  fact,  a 
half  of  the  same  maker's  double  truss.  The  pad  is  of  an 
oval  form,  and  is  attached  by  a  ball-and-socket  joint. 

This  truss  is  frequently  worn  with  great  comfort  by  patients 
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who  have  not  experienced  relief  from  the  common  spring- 
truss  ;  but  it  scarcely  possesses  sufficient  power  when  the 
wearer  has  to  undergo  great  muscular  exertion. 

b.  Treatment  of  irreducible  femoral  hernia. — When  the 
hernia  is  interstitial,  the  ordinary  femoral  trusses  may  be  em- 
ployed, but  with  a  spring  of  moderate  power  and  pad  of 
slight  convexity.  The  support  from  such  a  truss  is  often 
productive  of  great  relief ;  and  by  its  continued  use  the  hernia 
will  sometimes  gradually  recede  into  the  abdomen,  either  from 
elongation  of  the  adhesions  or  inversion  of  the  sac. 

If  the  hernia  protrude  externally,  its  future  increase  may 
be  prevented,  and  the  sufferings  of  the  patient  greatly  miti- 
gated, by  the  use  of  a  truss  with  a  hollow  pad.  But  great 
care  is  required  in  the  construction  of  such  a  truss;  more 
especially  when  the  hernia  consists  wholly,  or  in  part,  of 
intestine. 

The  hollow  pad,  which  I  have  found  most  effectual,  is  a 
flat  ring  of  metal  supporting  a  concave  metallic  plate  enclosed 
in  a  bag  or  cap  of  wash-leather  (Fig.  5Q).  The  metallic  ring- 
Fig.  56. 


Ring-  of  Metal  for  the  Hollow  Pad. 


should  be  adapted  to   the  size  and  form    of  the  particular 
hernia,  so  that  it  may  rest  upon  the  parts  immediately  sur- 
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rounding  the  tumour,  without  exerting  any  direct  pressure 
upon  it ;  whilst  the  leathern  cap,  spread  over  the  opening  of 
the  ring,  should  possess  such  a  degree  of  concavity  as  to 
enable  it  to  support  and  to  exert  a  gentle  pressure  upon  the 
hernia.  The  metalKc  plate  should  be  guarded  by  two  or  three 
folds  of  flannel  covered  with  wash-leather. 

Sir  Astley  Cooper  observes,  that,  if  irreducible  femoral 
hernia  be  intestinal,  the  pressure  of  a  truss,  with  a  hollow 
pad  even,  cannot  be  borne.  I  am  not  aware  of  the  principle 
upon  which  the  hollow  pads,  employed  by  Sir  Astley,  were 
constructed;  but,  from  the  instrument  which  I  have  just 
described,  I  have  frequently  witnessed  the  most  decided 
advantage,  even  in  some  irreducible  femoral  enteroceles.  A 
male  patient  lately  under  my  own  care,  who  was  the  subject 
of  an  irreducible  femoral  hernia  as  large  as  the  fist,  undoubt- 
edly an  enterocele,  as  it  was  frequently  the  seat  of  rumbling 
sensations,  experienced  great  relief  from  the  use  of  one  of 
these  trusses,  constructed  by  Mr.  Thomas  Eagland  of  Leeds. 

c.  Treatment  of  strangulated  femoral  hernia. — Femoral 
hernia  in  a  state  of  strangulation  demands  the  exertion  of 
the  utmost  promptitude  and  skill  on  the  part  of  the  surgeon  : 
first,  in  reference  to  the  employment  of  the  taxis,  when 
admissible  ;  and,  secondly,  in  the  operation  for  the  removal 
of  the  constriction  when  the  taxis  is  unavailing.  In  the 
femoral  species  of  hernia,  more  than  in  any  other,  strangula- 
tion often  proves  rapidly  destructive.  No  time,  therefore, 
should  be  lost. 

The  taxis. — The  question  of  the  propriety  of  employ- 
ing the  taxis  having  been  decided  in  the  afiirmative,  the 
surgeon  takes  his  station,  when  practicable,  on  the  right 
side  of  the  patient,  who  must  be  placed  near  the  edge 
of  the  bed,  with  the  shoulders  elevated,  the  thighs  bent 
nearly  to  a  right  angle  with  the  trunk,  the  feet  resting  flat 
upon  the  bed,  and  the  knees  approximated,  or  rather  the 
knee  of  the  aflfected  side  inclined  towards  the  opposite  thigh. 
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By  the  adoption  of  this  position,  the  resistance  which  the 
abdominal  muscles  would  oppose  to  the  reduction  of  the 
hernia  is  diminished ;  and,  the  aponeuroses  of  the  groin  and 
thigh  being  relaxed,  the  surgeon  is  enabled  more  efficiently 
to  direct  his  pressure  upon  the  protrusion. 

When  the  hernia  is  so  large  as  to  overlie  the  boundaries  of 
the  saphenous  opening,  the  surgeon,  in  the  first  instance,  with 
the  extremities  of  the  finger  and  thumb  of  the  left  hand 
gently  presses  upon  the  tumour  at  its  upper  and  iliac  sides, 
so  as  to  push  its  upper  portion  downwards  to  the  level  of  the 
saphenous  opening;  and,  retaining  the  fingers  of  the  left  hand 
in  this  position,  he  continues  to  oppose  a  barrier  to  the  tumour, 
whereby  it  is  prevented  from  being  doubled  over  the  sharp 
falciform  edge  of  the  femoral  aponeurosis  during  the  sub- 
sequent eiForts  at  reduction.  He  next  grasps  the  whole 
tumour  with  the  thumb  and  fingers  of  the  right  hand,  and, 
by  gentle,  steady,  and  prolonged  compression,  empties  the 
distended  veins  of  the  protruded  omentum  of  their  blood,  and 
the  intestine  of  its  contents,  thereby  reducing  the  bulk  of 
the  strangulated  parts ;  after  which  he  endeavours  gently  to 
push  the  viscera  themselves  into  the  abdomen,  all  violence  in 
these  proceedings  being  carefully  avoided.  If,  after  a  reason- 
able time,  to  be  judged  of  by  the  circumstances  of  the  case, 
the  taxis  has  been  ineffectual  in  producing  relief,  the  operation 
should  be  at  once  performed. 

a.  Operation.  Preliminary  considerations. — An  operation 
for  the  relief  of  the  strangulated  parts  being  considered 
necessary,  it  is  next  to  be  determined  whether  the  local  and 
general  symptoms  justify  the  attempt  to  remove  the  stricture 
without  opening  the  sac,  or  absolutely  demand  the  exposure 
of  the  protruded  viscera. 

/3.  Operation  without  opening  the  sac, — Before  commencing 
the  operation,  the  surgeon  should  reflect  upon  the  various 
structures  which  may  possibly  be  the  seat  of  stricture,  in  the 
order  in  which  they  will  successively  be  exposed  in  the  opera- 
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tion  ;  namely,  the  upper  part  of  the  femoral  sheath,  the  femo- 
ral ring  Gmibernat's  ligament  forming  part  of  it,  or,  lastly,  the 
sac  itself,  or  its  contents.  And  as  it  is  impossible  to  predict  with 
certainty,  before  the  operation,  which  of  these  structures  may 
constrict  the  hernia,  he  must  be  prepared  to  act  in  the  case 
of  any  one  of  them  forming  the  stricture,  and  even  to  open 
the  sac  itself,  should  his  efforts  to  relieve  the  stricture  by 
division  of  the  parts  external  to  it  prove  unsuccessful. 

An  incision,  parallel  to  Poupart's  ligament,  should  be  first 
made  over  the  middle  of  the  tumour  ;  and,  the  integuments 
being  tense,  a  second  incision  upwards  at  right  angles  from 
the  middle  of  the  former.  If  the  first  incision  have  been 
made  by  transfixing  a  fold  of  skin,  the  loose  external  layer 
of  subcutaneous  tissue  is  usually  divided  at  the  same  time, 
leaving  the  deeper  and  more  membranous  layer,  namely, 
the  cribriform  fascia,  exposed ;  and  in  thin  subjects  even 
the  latter  membrane  is  sometimes  also  divided,  for  in  such 
persons  the  skin,  the  superficial  layer  of  subcutaneous  tissue, 
and  the  cribriform  fascia  are  so  adherent  to  each  other  as  to 
be  elevated  together.  If,  however,  the  cribriform  fascia  have 
not  been  divided,  its  section  must  now  be  effected ;  after 
which,  the  tumour  presents  itself  covered  by  a  tense,  smooth, 
translucent  membrane,  which  by  persons  unaccustomed  to 
operate  might  be  mistaken  for  the  sac  itself.  This  mem- 
brane is  the  sheath  of  the  femoral  vessels,  or  rather  the  pubic 
compartment  of  the  sheath,  in  which,  even  in  the  thinnest 
subjects,  a  little  fat  may  be  seen  in  the  subserous  tissue. 
By  slight  touches  of  the  scalpel  an  opening  should 
now  be  cautiously  made  in  the  sheath ;  and,  a  director  being- 
introduced,  its  more  extensive  division  in  a  vertical  direction 
be  effected.  The  subserous  tissue  of  the  sac  is  now  exposed, 
— a  structure  of  very  variable  characters,  sometimes  appearing 
as  an  extremely  thin  layer  of  filamentous  tissue,  but  scarcely 
ever,  as  has  been  just  stated,  entirely  devoid  of  fat ;  occasion- 
ally thickened  so  as  to  form  a  dense  membrane  divisible  into 
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numerous  layers,  or  containing  enlarged  lymphatic  glands, 
and  indurated  masses  of  fat  traversed  by  distended  veins 
bearing  a  close  resemblance  to  omentum.  In  reference  to 
this  structure,  the  operator's  chief  concern  should  be,  to  be 
able  to  recognize  it  under  its  various  characters  ;  and  to 
bear  in  mind,  that,  however  altered  in  structure  it  may 
be,  it  is  essentially  filamentous  tissue  which  will  allow  him 
to  pass  a  director  through  it  with  but  little  resistance. 
Availing  himself  of  this  knowledge,  he  introduces  a  flat 
director  upwards  through  this  substance  between  the  sac 
and  the  sheath,  and  pushes  it  onwards,  slightly  moving  it 
from  side  to  side,  at  the  same  time  elevating  the  handle 
of  the  instrument  so  as  to  depress  the  point ;  and  thereby 
gently  insinuates  it  behind  the  constricting  part,  which  he 
expects  or  hopes  to  find  constituted  either  by  the  upper 
part  of  the  sheath  of  the  vessels,  or  by  the  femoral  ring 
itself.  The  hernia-knife  is  then  carried  along  the  groove 
of  the  director,  and  the  upper  part  of  the  sheath  divided 
as  far  as  the  edge  of  the  femoral  arch.  In  many  cases 
this  division  of  the  sheath  will  be  found  to  have  liberated 
the  viscera  from  constriction  :  but,  if  they  are  still  retained 
by  stricture  higher  up,  the  knife,  carried  along  in  the  groove 
of  the  director,  is  introduced  still  further,  until  the  point 
of  resistance  is  passed;  when,  by  a  slight  elevation  of  the 
handle  of  the  bistoury,  its  edge  is  pressed  against  the  tense 
resisting  band,  and  by  a  very  moderate  depth  of  incision  the 
constriction  will  probably  be  removed.  In  this  latter  part 
of  the  operation  the  sheath  is  divided  where  it  is  closely 
adherent  to,  and  almost  incorporated  with,  the  femoral  arch ; 
and  however  slight  the  incision  may  have  been,  it  is  almost 
certain  that  some  of  the  fibres  of  the  femoral  arch  have  been  di- 
vided also.  But,  if  an  attempt  be  made  to  pass  a  director  under 
the  femoral  arch  before  the  sheath  of  the  vessels  is  opened, 
failure  will  be  the  result,  unless  an  unjustifiable  degree  of 
violence  be  used,  on  account  of  the  intimate  adliesion  that 
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exists  between  the  femoral  arch  and  the  sheath.  In  this  man- 
ner the  stricture  may  be  removed  with  great  facility,  whe- 
ther it  be  formed  by  the  strong  fibrous  upper  portion  of 
the  femoral  sheath,  or  by  the  femoral  arch  itself ;  and,  if  it 
have  been  formed  by  the  latter  structure,  it  will  have  been 
as  effectually  liberated  by  the  incision  which  we  have  de- 
scribed, as  if  Gimbernat's  ligament  had  been  divided. 

The  constriction  being  removed,  the  surgeon  gently  com- 
presses the  tumour  so  as  to  empty  the  intestine  of  its  con- 
tents, and  the  gorged  omentum  of  its  blood,  and  then  care- 
fully replaces  the  protruded  parts.  If,  however,  after  the 
division  of  the  parts  external  to  the  sac,  the  viscera  do  not 
recede  on  moderate  pressure,  it  may  be  presumed  that  the 
stricture  is  more  deeply  seated,  and  requires  for  its  removal 
that  the  sac  itself  should  be  opened :  and  with  this  object 
it  should  be  pinched  up  between  the  finger  and  thumb,  and 
separated  from  the  subjacent  viscera ;  or  elevated  by  the 
forceps,  and  opened  by  slight  touches  with  the  point  of 
the  scalpel  held  horizontally,  and  then  more  extensively 
divided  on  the  director.  The  operator  then  feels  for  the 
stricture,  by  insinuating  the  tip  of  the  finger  or  the  director 
behind  it ;  and,  having  detected  its  exact  seat,  he  divides 
it  with  a  hernia-knife  to  a  moderate  extent  in  a  direction 
upwards,  but  inclining  a  little  towards  the  umbilicus. 

y.  Operation  involving  the  opening  of  the  sac.  —  In  this 
operation  the  surgeon  divides  in  succession  the  integuments, 
the  cribriform  fascia,  the  femoral  sheath,  the  subserous  tissue, 
and  the  hernial  sac.  A  director  on  the  tip  of  the  finger  is 
passed  upwards  between  the  sac  and  the  protruded  parts,  and 
insinuated  behind  the  stricture,  which,  whether  formed  by 
the  sheath  of  the  vessels,  the  femoral  ring,  or  the  sac  itself,  is 
divided  upwards,  and,  as  just  stated,  with  a  slight  obliquity 
towards  the  umbilicus ;  this  division  being  made  to  a  very 
moderate  extent  only.  The  depth  of  the  incision  of  the 
stricture   need  not   in  general  be  greater   than  one    or  two 
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lines ;  rarely  a  depth  of  three  lines  may  be  required.  By 
limiting  the  extent  of  this  incision,  injury  of  the  spermatic 
vessels  is  avoided ;  and  at  the  same  time,  by  directing  it  up- 
wards instead  of  towards  the  pubes,  the  risk  of  wounding  the 
obturator  artery,  when  it  pursues  an  irregular  and  dangerous 
course,  is  reduced  to  its  lowest  possible  degree,  since,  when 
a  dangerous  irregularity  in  the  course  of  this  artery  occurs,  it 
usually  approaches  the  mouth  of  the  sac  more  nearly  at  its 
pubic  than  at  its  upper  border.* 

If,  from  the  occurrence  of  profuse  hemorrhage,  which  does 
not  sqon  yield  to  compression,  fear  is   entertained   that  an 

*  As  there  is  a  difference  of  opinion  as  to  the  direction  in  which  the  inci- 
sion should  be  made,  I  have  thought  it  not  inapjiropriate  to  insert  a  valuable 
note  on  this  subject  which  Mr.  Morton  has  given  in  his  excellent  work  on 
the  Surgical  Anatomy  of  the  Groin. 

"  Sir  Astley  Cooper  recommends  the  incision  of  the  neck  of  the  sac  to 
be  made  upwards  and  with  a  slight  obliquity  inward,  so  as  to  divide  the 
fascia  transversalis  of  the  posterior  edge  of  Poupart's  ligament ;  Pott,  Hey, 
Dupuytren,  and  Hesselbach,  cut  upwards  ;  Gimbernat,  Langenbeck,  Scarpa, 
Todd,  and  Lawrence  have  found  the  division  of  the  internal  edge  of  the 
crural  ring  sufficient  to  remove  the  stricture ;  while  Professors  Cooper, 
Liston,  Syme,  and  many  others,  cut  obliquely  upwards  and  inwards.  It 
will  be  readily  admitted,  however,  that  it  is  not  so  much  the  direction  of  the 
incision,  as  its  extent,  that  forms  the  essential  point  of  practice  in  this  part 
of  the  operation  ;  and  it  is  very  fortunate  that  a  slight  cut  of  from  two  to 
three  lines  is  usually  sufficient,  and  sometimes  a  much  smaller  incision  for 
the  removal  of  the  stricture,  by  dividing  the  several  parts  which  have  been 
regarded  by  these  writers  as  the  seat  of  the  strangulation,  at  the  same  time 
that  it  does  not  reach  any  of  the  vessels  which  may  perchance  run  over  the 
neck  of  the  sac."  "  Mr.  Guthrie  states,  that  he  has  been  made  aware  of 
more  than  one  instance  of  the  obturator  artery,  surrounding  the  neck  of  the 
sac,  having  been  wounded  in  operations  for  strangulated  femoral  hernise, 
which  were  performed  by  some  of  the  best  anatomists  and  surgeons  in 
London,  and  that  the  patients  subsequently  bled  at  intervals  until  they  died 
from  hsemorrhage. — (Guthrie  on  Crural  Hernia,  4to.  p.  36.)  Dr.  Trusted, 
of  Berlin,  mentions  a  case  in  which  the  surgeon  wounded  the  obturator 
artery  while  cutting  the  crural  ring  inwards,  and  the  patient  died  eight 
days  after  the  operation  ;  six  ounces  of  putrid  blood  were  found  in  the 
cavity  of  the  pelvis. — (See  Cooper's  Diet,  of  Pract.  Surg.,  p.  741  ;  7th 
edit.)     M.  Velpeau  has   recorded  a  similar  case,  which  occurred  in  the 
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important  vessel  has  been  divided  v^hich  may  require  ligature, 
the  operator  must  introduce  his  finger  through  the  ring  into 
the  abdomen,  and,  feeling  the  epigastric  artery,  ascertain 
whether  itself,  or  any  large  trunk  detached  from  it,  had  pur- 
sued a  course  towards  the  mouth  of  the  sac ;  and,  having 
obtained  evidence  that  a  large  artery  had  traversed  the  site  of 
the  incision,  he  may  draw  down  the  sac  and  neighbouring- 
structures,  and  thereby  endeavour  to  bring  the  divided  vessel 
into  view ;  or,  if  unsuccessful  in  this  attempt,  he  may  enlarge 
the  wound  in  the  abdominal  walls,  carefully  avoiding  any 
injury  of  the  spermatic  vessels,  and  thereby  expose  and 
secure  the  divided  extremities  of  the  wounded  artery. 

Hospital  of  La  Charite,  Paris,  in  which  the  hemorrhage  was  arrested  by  a 
graduated  compress,  the  farthest  extremity  of  which  projected  into  the  iliac 
fossa  :  it  was  kept  there  for  five  days,  and  then  removed  without  being  fol- 
lowed by  any  return  of  the  hemorrhage. — (Med.  Op^r.  tom.  ii.  p.  489.)  Mr. 
Hey  wounded  a  large  vessel,  probably  the  epigastric,  when  cutting  directly 
upwards,  in  the  case  of  an  old  woman,  and  not  on  that  side  of  the  intestine 
which  was  most  distant  from  the  femoral  artery.  The  incision  was,  however, 
half  an  inch  in  length,  which  is  longer  than  is  necessary.  Mr.  Hey  found 
it  impracticable  to  ligature  the  vessel,  but  placed  a  piece  of  sponge,  sup- 
2)orted  by  a  firm  compress,  upon  the  bleeding  spot,  which  he  kept  there  for 
fourteen  days,  when  it  was  removed.  This  case  also  did  well. — (Pract. 
Obs.,  2nd.  edit.)  Arnaud  relates  the  case  of  a  young  man  who  died 
a  few  minutes  after  the  operation  for  strangulated  femoral  hernia,  in  whom  it 
was  afterwards  found  that  the  artery  of  the  spermatic  cord  had  been  divided. 
— (Mem.  de  Chirurg.,  tom.  i.  p.  758.)  Sir  Astley  Cooper  mentions  a  case  in 
which  the  surgeon,  mistaking  a  femoral  for  an  inguinal  hernia,  cut  the  stric- 
ture at  the  crural  ring,  in  a  direction  towards  the  ilium,  and  in  consequence 
wounded  the  femoral  vein.  The  venous  hemorrhage  was  very  profuse,  and 
delayed  the  operation  fifteen  minutes,  and  was  stopped  with  very  great 
difficulty.  He  also  mentions  another  case,  in  which  the  surgeon  cut  out- 
wards, acting  under  the  same  mistaken  impression,  and  narrowly  escaped 
destroying  the  patient  !" 

Dupuytren  divided  the  stricture  upwards  and  outwards. — See  Lemons  de 
Clinique  Chir.,  tom.  iii. 
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CHAPTER  VII. 


UMBILICAL    HERNIA. 


Umbilical  hernia  {exomphalos,  omphalocele)  is  a  protrusion 
of  the  abdominal  viscera  through  the  umbilical  ring. 

The  umbilical  aperture  or  ring  is  situated  in  the  linea  alba, 
and,  in  the  foetus,  transmits  the  umbilical  arteries  and  vein, 
and  the  urachus.  In  the  fetal  state  this  opening  is  of  con- 
siderable size,  allowing  the  free  passage  of  these  vessels, 
which  are  united  to  each  other  and  to  the  borders  of  the  ring 
by  filamentous  tissue.  The  upper  border  of  the  ring,  beneath 
which  the  vein  passes,  is  well-defined,  and  is  but  loosely 
attached  to  the  vein.  The  inferior  border  is  somewhat 
obscured  by  the  more  close  adhesion  of  the  arteries  and  the 
urachus.  The  vein  being  large  occupies  nearly  as  much 
space  as  the  two  arteries  and  the  urachus. 

The  peritoneum  passes  smoothly  over  the  ring  without 
exhibiting  any  aperture  or  depression.  It  is  connected  by 
subserous  tissue  to  the  umbilical  vessels,  which  pursue  their 
course  to  or  from  the  ring  between  the  peritoneum  and  the 
linea  alba  ;  the  arteries  and  the  urachus  being  more  closely 
adherent  to  the  peritoneum  than  the  vein.  In  this  situa- 
tion scarcely  any  trace  of  the  internal  aponeurosis  of  the 
abdomen  (fascia  transversalis)  can  be  detected.  The  skin 
of  the  abdomen  is  usually  prolonged  about  half  an  inch 
upon  the  navel-string,  and  then  terminates  by  a  well-defined 
but  irregular  line  in  the  dense  transparent  investment  of 
the  cord. 

Soon  after  the  birth  of  the  child,  the  vessels  contract,  and 
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become  impervious ;  the  translucent  portion  of  the  navel- 
string  dies,  and  becomes  shrivelled.  In  a  few  days  the  dead 
part  is  detached  by  ulceration.  The  small  tubular  portion  of 
skin  collapses  over  the  ring,  and,  in  the  process  of  cicatriza- 
tion, becomes  firmly  united  to  the  ligamentous  remains  of  the 
umbilical  vessels  ;  and  the  ring  for  several  weeks  or  months 
gradually  diminishes  in  size,  but  never  becomes  perfectly 
obliterated, 

1.  DEVELOPEMENT  AND  ANATOMICAL  CHARACTERS. 

Umbilical  hernia  occurs  in  the  foetus,  in  infants,  and  in 
adults,  and  presents  some  important  peculiarities  at  these 
different  ages. 

a.  In  the  fcetus. — Protrusions  of  the  viscera  at  the  navel 
have  been  observed  at  a  very  early  period  of  fetal  life.  Albi- 
nus^^^  has  represented  an  umbilical  hernia  in  an  embryo  less 
than  two  inches  in  length,  and  Wrisberg"^^  has  recorded  an 
instance  in  a  foetus  of  ten  weeks.  Scarpa^^^  and  Bonn"^° 
have  delineated  similar  protrusions  at  a  more  advanced  period 
of  fetal  existence. 

These  protrusions  in  the  foetus  result  from  defective  deve- 
lopement  of  the  muscles  and  aponeuroses  of  the  abdomen, 
and  their  size  is  generally  proportioned  to  the  deficiency  in 
the  v^^alls.  They  usually  contain  some  coils  of  the  small 
intestine,  frequently  a  part  of  the  large  intestine,  sometimes 
the  Kver,  and  occasionally  the  spleen. 

When  the  protrusion  involves  a  large  portion  of  the  abdo- 
minal viscera,  the  foetus  generally  dies  before  the  completion 
of  the  full  term  of  uterine  life ;  but,  if  the  hernia  be  of  mode- 
rate size,  the  child  may  be  born  alive. 

These  tumours  are  covered  in  part  by  the  common  integu- 
ment ;  but  throughout  the  greater  portion  of  their  surface  by 
the  transparent  envelope  of  the  cord,  through  which  the 
viscera  may  be  seen.  The  vessels  of  the  cord  are  sometimes 
separated  by  the  protrusion,  and  occasionally  they  are  pushed 
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to  one   side.     The   navel-string  usually  appears  to  be   pro- 
longed from  the  inferior  or  lateral  parts  of  the  tumour. 

The  viscera  are  invested  by  the  peritoneum,  a  layer  of 
filamentous  tissue,  and  an  external  covering  formed  conjointly 
by  the  common  integument  and  the  transparent  envelope  of 
the  cord. 

h.  In  infants. — Hernia  at  the  navel  frequently  occurs  during 
the  first  few  months  after  birth. 

By  the  straining  efforts  of  the  child  in  crying,  or  by  the 
injudicious  use  of  tight  bandages  round  the  abdomen,  the 
viscera  are  protruded  through  the  umbilical  ring  before  it  has 
undergone  its  full  degree  of  contraction. 

A  tumour  is  thus  produced  at  the  navel,  of  a  rounded, 
conical,  or  oblong  form,  often  resembling  the  inflated  finger 
of  a  glove.  By  slight  pressure  the  viscera  may  be  returned  ; 
after  which,  the  boundaries  of  the  ring  may  be  distinctly  felt. 

According  to  the  observations  of  Soemmering  and  Mr. 
Lawrence,  the  viscera  usually  protrude  beneath  the  upper 
border  of  the  ring,  close  to  the  passage  of  the  umbilical  vein. 

The  sac  usually  contains  small  intestine  ;  very  rarely,  if  ever, 
omentum.  The  viscera  are  invested  by  the  peritoneumj  a 
layer  of  filamentous  tissue,  and  the  skin. 

The  age  at  which  this  disease  most  frequently  occurs  is 
stated  by  Desault^^^  to  be  the  second,  third,  and  fourth 
months  after  birth. 

c.  In  adults. — The  disease,  at  the  commencement,  appears 
as  a  small  rounded  projection  at  the  navel,  easily  reducible  by 
pressure.  In  its  subsequent  progress  its  form  is  much  in- 
fluenced by  the  degree  of  obesity  of  the  patient.  If  the  sub- 
ject of  the  hernia  be  emaciated,  the  tumour  becomes  pen- 
dulous and  pyriform,  and  in  some  instances  descends  even 
lower  than  the  pudendum ;  but  in  persons  loaded  with  fat 
the  hernia  spreads  beneath  the  skin  within  the  adipose  tissue, 
and  forms  an  irregular  flattened  tumour  cognisable  by  the 
hand,  but  sometimes  scarcely  evident  to  the  sight. 
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The  umbilical  ring  is  the  part  through  which  the  viscera 
escape.  It  was  supposed  by  Petit  and  Scarpa  that  the  vis- 
cera rarely  escaped  in  adults  through  the  umbilical  aperture, 
but  generally  through  some  portion  of  the  linea  alba  in  the 
vicinity  of  the  navel.  Sir  Astley  Cooper  has,  however,  found 
that  in  most  instances  the  viscera  actually  escape  through  the 
opening  for  the  transit  of  the  umbilical  vessels.  The  contrary 
opinion,  maintained  by  Petit  and  Scarpa,  has  evidently  arisen 
from  the  cicatrix  of  the  navel  being  very  rarely  placed  at  the 
centre  of  the  hernia.  This  circumstance  has,  however,  been 
satisfactorily  explained  by  Mr.  Colles,  who  very  justly  states 
that  "  the  adhesion  of  the  inflected  skin  to  the  remains  of  the 
umbilical  vessels  being  very  close,  will,  together  with  the  liga- 
mentous remains  of  these  vessels,  give  greater  strength  to  the 
centre  of  this  aperture ;  while  the  space  intervening  between 
the  borders  of  this  opening  and  the  ends  of  these  vessels,  being 
occupied  only  by  cellular  substance,  will  more  readily  yield 
to  the  distending  cause.  Hence  the  mouth  of  an  umbilical 
hernia  seldom  occupies  the  centre  of  the  umbiKcus."^^" 

Gravitation  exerts  a  considerable  influence  upon  the  pro- 
gress of  the  tumour.  Thus,  whether  the  hernia  become  pyri- 
form  in  shape,  or  insinuate  itself  beneath  the  skin,  it  exhibits 
a  decided  tendency  to  descend  towards  the  pubes.  Hence 
the  aperture  is  generally  situated  towards  the  upper  part  of 
the  protrusion. 

The  protruded  viscera  in  the  umbilical  hernia  of  adults,  as 
well  as  in  this  disease  in  infants,  are  enveloped  by  three  dis- 
tinct coverings, —  the  peritoneum,  a  layer  of  fascia,  and 
the  skin. 

The  peritoneum,  lining  the  anterior  portion  of  the  ab- 
domen, being  naturally  thin,  becomes  much  attenuated  when 
distended  by  a  large  umbilical  hernia.  Sometimes  it  yields 
irregularly,  and  exhibits  a  frayed  appearance  ;  "^^  and  fre- 
quently it  is  dilated  into  small  supplementary  pouches.  Such 
was  probably  the  state  of  the  peritoneal  sac  in  the  case  related 
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by  Sir  Astley  Cooper,"^*  in  wliich  strangulation  occurred  at 
an  orifice  in  the  anterior  part  of  the  general  sac. 

The  fascia  which  covers  an  umbilical  hernia  may  be  re- 
garded anatomically  as  compounded  of  the  subserous  and  sub- 
cutaneovis  tissues. 

The  external  investment  of  the  hernia,  which  is  formed  by 
the  skin,  varies  considerably  in  thickness,  if  the  protrusion  be 
large,  in  different  parts  of  the  tumour.  Thus,  that  portion  of 
skin  which  originally  closed  the  umbilical  opening  becomes 
extremely  thin  under  distension,  and  is  intimately  united 
with  the  fascia  and  the  peritoneum,  so  that  during  the  ope- 
ration for  strangulated  umbilical  hernia  they  are  generally 
divided  together,  as  if  they  were  one  membrane  ;  but  when  the 
tumour  is  large,  more  especially  if  it  have  insinuated  itself 
into  the  adipose  substance,  the  skin,  beyond  the  boundaries 
of  that  portion  in'which  the  umbilical  cicatrix  is  situated, 
retains  its  ordinary  thickness,  and  is  often  separated  from  the 
deeper  layer  of  subcutaneous  tissue  or  fascia  by  a  considerable 
quantity  of  fat. 

The  thin  portion  of  skin  covering  the  anterior  part  of  large 
umbilical  hernias  is  sometimes  the  seat  of  indolent  ulcers, 
which  are  extremely  difficult  to  heal. 

The  umbilical  herniae  of  adults  usually  contain  omentum  ; 
frequently  also  intestine,  more  especially  the  colon  ;  and  very 
rarely  small  intestine  alone.  Mr.  Lawrence  operated  in  a 
case  in  which  several  coils  of  intestine  only  were  protruded. 
Dr.  Davis  observed  a  remarkable  umbilical  hernia  in  a  female 
who  had  borne  many  children.  When  in  labour  of  her  second 
child,  a  hernia  occurred  at  the  navel,  which  gradually  increased 
at  each  succeeding  pregnancy,  until  at  length  the  impreg- 
nated uterus  made  its  way  completely  out  of  the  abdomen, 
and  became  suspended  over  the  pubes.  Dr.  Davis  saw  her  at 
the  expiration  of  the  ninth  month  of  her  twelfth  pregnancy. 

Occasionally  two  umbilical  herniae  are  observed  in  the  same 
subject.    A  case  of  this  description  is  related  by  Sir  A.  Cooper. 
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Flatulence,  nausea,  pain,  and  other  distressing  dyspeptic 
symptoms  more  frequently  attend  umbilical  than  other  species 
of  hernia. 

2.    CONDITIONS  OF  UMBILICAL  HERNIA. 

Umbilical  hernias  in  adults  have  a  great  tendency  to  be- 
come irreducible,  from  adhesions,  or  from  growth  of  the  pro- 
truded parts.  When  they  are  irreducible,  obstruction  from 
fecal  accumulation,  if  the  large  intestine  be  the  part  pro- 
truded, may  occur.  The  parts  are  constantly  liable  to  injury 
from  blows  or  falls.  But  the  evil  of  most  frequent  occurrence, 
if  we  except  strangulation,  is  inflammation  of  the  hernia, 
which  gives  rise  to  swelling  and  pain  in  the  part,  and  may 
ultimately  produce  strangulation. 

In  the  strangulated  condition  of  umbilical  hernia,  the 
aponeurotic  opening  is  the  usual  seat  of  stricture.  The  neck 
of  the  sac  may  sometimes  constrict  the  viscera,  but  this  struc- 
ture is  less  frequently  the  seat  of  stricture  in  umbilical  than 
in  other  hernias.  The  orifice  of  a  supplementary  pouch  may 
also  be  the  occasional  seat  of  stricture. 


3.    STATISTICS    AND    CAUSES. 

The  following  table  from  M.  Malgaigne,  although  including 
some  other  hernias  of  the  h'nea  alba,  may  be  regarded  as  offer- 
ing a  tolerably  correct  view  of  the  relative  frequency  of 
umbilical  hernias  in  the  two  sexes  at  different  ages. 

Table  of  patients  affected  loith  hernice  at  the  navel  and  linea 
alba,  examined  at  the  Bureau  Central  in  1836: 


From  birth  to  6  years 

From    6  to  13  „ 

„    13  to  20  „ 

„    20  to  30  „ 

„    30  to  40  „ 

„    40  to  50  „ 

„    50  to  60  „ 

„    60  to  70  „ 

„     70  to  80  „ 


Males. 

.  22 
3 
1 
5 

.  7 
19 

.  13 
12 

.       4 


Females. 

3 

5 

4 

4 
21 
24 
24 
12 
11 


344  ABDOMINAL    HERNIA. 

From  this  table  it  appears,  that,  of  194  umbilical  heriiiae, 
86  occurred  in  males,  and  108  in  females. 

It  is  further  shewn  that  the  umbilical  hernise  of  infancy  and 
early  childhood  preponderate  in  a  very  marked  degree  in  the 
male  sex,  whilst  in  females  the  hernise  of  adult  age  are  the 
most  numerous. 

Large  size  of  the  aponeurotic  opening  of  the  navel  must 
be  considered  as  the  great  predisposing  cause  of  umbilical 
hernia.  When  this  opening  is  preternaturally  large,  from 
defective  developement  of  the  abdominal  muscles  and  their 
aponeuroses,  the  fetal  form  of  the  disease  occurs.  The  com- 
paratively large  size  of  the  opening  for  some  weeks  and 
months  after  birth,  favours  the  production  of  the  disease  in 
infants.  The  dilatation  of  the  opening  in  adults,  in  conjunc- 
tion with  general  distension  of  the  abdominal  muscles  from 
pregnancy,  obesity,  ascites,  and  other  causes,  tends  to  the 
production  of  umbilical  hernia  in  adults. 

The  exciting  causes  are  those  which  produce  hernise  in 
general.  Of  these,  the  violent  straining  of  infants  in  the  act 
of  crying  appears  to  operate  especially  in  producing  the 
umbilical  hernise  of  infancy. 

It  is  difficult  to  explain  the  greater  frequency  of  the  disease 
in  male  than  in  female  infants.  Whether,  as  surmised  by  M. 
Malgaigne,  the  muscular  efforts  of  boys  in  crying  are  greater 
than  in  girls,  or  their  umbilical  vessels  are  larger,  and  con- 
sequently require  a  larger  aperture,  we  are  unable  at  present 
to  determine. 

4.    TREATMENT    OF    UMBILICAL    HERNIA. 

a.  Reducible  umhillcal  hernia.  Radical  cure, — A  perma- 
nent cure  of  umbilical  hernia  originating  in  the  fetal  state 
has  in  a  few  instances  been  obtained. 

Dr.  Hamilton,  formerly  Professor  of  Midwifery  in  Edin- 
burgh, communicated  the  following  case  to  Sir  Astley  Cooper. 
The  tumour  was  about  the   size  of  a   hen's   q^^,    and  the 
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deficient  space  in  the  abdominal  walls  through  which  it  had 
escaped  was  as  large  as  a  half-crown  piece.  After  the  viscera 
had  been  replaced,  a  ligature  was  tied  round  the  base  of  the 
sac,  and  the  separated  walls  of  the  abdomen  were  closely 
united  by  two  silver  pins,  and  some  adhesive  straps.  In  a 
few  days  the  cure  was  complete. 

Mr.  Hey  adopted  a  plan  of  treatment  equally  successful, 
but  less  likely  to  be  productive  of  danger.  In  a  case  in  which 
the  tumour  was  of  the  size  of  a  hen's  egg,  Mr.  Hey  replaced 
the  viscera,  and,  having  laid  one  of  the  lips  of  the  aperture  a 
little  over  the  other,  retained  them  in  this  position  by  a 
conical  compress,  formed  of  circular  pieces  of  plaster  spread 
on  leather,  and  a  linen  belt.  The  funis  separated  about  a 
week  after  birth ;  and,  in  a  fortnight  afterwards,  the  aperture 
at  the  navel  was  so  much  contracted,  that  the  crying  of  the 
child,  when  the  bandage  was  removed,  did  not  cause  the  least 
protrusion.  The  use  of  the  bandage  was  continued  for  some 
time  afterwards. 

When  the  protrusion  is  so  large  as  to  involve  the  greater 
portion  of  the  intestinal  canal,  a  fatal  result  is  almost 
inevitable.  ^^^ 

In  treating  the  umbiKcal  hernise  of  infants,  it  should  be 
remembered  that  the  aponeurotic  opening  has  a  natural  ten- 
dency to  contract  for  many  months  after  birth.  This  con- 
traction of  the  aperture  is  in  some  instances  sufficient  to 
effect  a  spontaneous  cure.  A  child  two  years  old,  with  a 
hernia  as  large  as  a  nut,  was  brought  to  Desault,  who  pro- 
posed to  treat  the  disease  by  ligature,  but  was  unable  to 
obtain  the  consent  of  the  parents.  In  the  following  year, 
when  the  child  was  again  seen  by  Desault,  the  tumour  had 
entirely  disappeared,  although  no  treatment  had  been  adopted. 
The  experience  of  most  surgeons  can  supply  similar  evidence 
of  the  occasional  spontaneous  cure  of  umbilical  hernia  in 
infants. 

But  such  a  result  is  not  so  frequent  or  general  as  to  justify 
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the  surgeon  leaving  the  case  to  the  unaided  efforts  of  nature. 
It  is  his  duty  to  employ  mechanical  means  for  the  retention 
of  the  hernia ;  and,  if  such  treatment  be  efficiently  adopted 
during  the  first  or  second  year  of  infancy,  the  umbilical  aper- 
ture may  in  most  instances  be  expected  to  contract  sufficiently 
to  secure  the  permanent  retention  of  the  viscera. 

The  means  best  adapted  to  the  retention  of  the  hernia  in 
infants  are  solid  compresses,  maintained  in  their  situation  by 
adhesive  plasters  or  bandages.  In  very  slight  cases,  a  strap 
of  adhesive  plaster  placed  across  the  abdomen  is  sufficient  for 
the  purpose,  but  in  most  instances  a  solid  compress  is  required. 
This  may  be  constructed  of  ivory  or  of  wood,  of  an  hemispheri- 
cal form,  and  from  half  an  inch  to  an  inch  in  diameter.  Another 
convenient  form  of  compress  consists  of  a  flat  disc  of  wood  or 
ivory  with  a  mammillary  projection  in  its  centre.  These  may 
be  retained  in  their  situation  by  a  piece  of  leather  spread  with 
adhesive  plaster,  supported  by  a  linen  belt;  or,  as  recommended 
by  M.  Malgaigne,  by  a  long  strap  of  adhesive  plaster  which 
passes  two  and  a  half  times  round  the  abdomen. 

The  result  of  this  mode  of  treatment,  when  steadily  pursued 
for  a  few  weeks  or  months,  is  generally  successful,  if  practised 
during  the  first  two  or  three  years  after  birth.  At  a  subse- 
quent period,  permanent  cure  is  less  frequent ;  and,  if  the 
treatment  be  delayed  until  adult  age,  a  cure  is  rarely,  if  ever, 
effected. 

The  treatment  by  ligature  practised  by  Desault,  referred 
to  in  a  former  chapter,  is  now  universally  discarded. 

Palliative  treatment  of  reducible  umbilical  hernia. — As  a 
permanent  cure  of  this  disease  is  not  to  be  expected  in  adults, 
the  surgeon  may  yet  relieve  the  unpleasant  feelings  which 
would  result  from  an  umbilical  hernia  being  unsupported, 
and  may  diminish  the  risk  of  the  hernia  becoming  irreducible 
or  strangulated,  by  the  use  of  retentive  bandages  or  trusses. 
Some  of  those  which  the  author  considers  the  most  efficient, 
vdll  now  be  described. 
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EaglarKTs  truss.  —  Mr.  Hey,  in  the  third  edition  of  his 
"  Practical  Observations,"  described  a  truss  for  umbilical 
hernia,  invented  by  Mr.  Eagland  of  Leeds,  which  was  more 
successful  than  any  other  which  he  had  employed.  After  the 
lapse  of  many  years,  this  instrument  still  merits  the  high 
commendation  bestowed  upon  it  by  Mr.  Hey.     (See  figs.  57 

Fiff.  57. 


Eao'land's  Umbilical  Girdle. 


and  B^.)  It  consists  of  two  springs,  formed  nearly  in  the  shape 
of  a  horse-shoe,  each  of  which  is  fastened  by  a  hinge  at  its 
anterior  extremity  to  a  small  plate  of  flat  steel,  to  which  is 
attached  a  convex  compress  formed  of  cork,  and  covered  with 
a  few  layers  of  flannel,  and  an  outer  layer  of  wash-leather. 
This  pad,  when  applied,  adapts  itself  closely  to  the  umbilical 
region  ;  and  the  regular  and  constant  pressure  of  the  springs 
prevents  the  hernia  from  protruding,  without  giving  uneasi- 
ness to  the  patient. 

Malgaignes  truss. — Under  this  designation  may  be  no- 
ticed the  pad  of  a  mushroom  form,  detached  from  the 
spring,  which  has  abeady  been  described  in  comiexion  with 
direct  inguinal  hernia.  M.  Malgaigne  has  successfully 
employed  this  pad,  retained  in  its  position  by  a  common 
spring  which  rather  more  than  half  encircles  the  body. 

Chasers  truss. — The  pad  of  this  truss  has  a  central  promi- 
nence on  its  convex  surface.    The  pad,  "  with  its  brass  rider,  is 
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attached  to  a  circular  expansion  on  the  anterior  extremity  of 
the  soft  iron  neck,  by  means  of  two  screws ;  one  placed  verti- 
cally about  an  inch  above  the  other,   and  so  formed  as  to 

Fig.  58. 


Eagland's  Umbilical  Girdle  applied, 

serve  at  the  same  time  as  buttons,  on  which  the  strap  is 
secured  by  means  of  a  double  series  of  eyelet  holes."  "  The 
spring  is  placed  horizontally.  Its  anterior  extremity  is 
provided  with  a  fenestrum  five  inches  in  length.  The  soft 
iron  neck  is  about  six  inches  long,  and  is  secured  to  the  spring 
by  two  screws  which  pass  through  the  fenestrum,  and  may  be 

Fig.  59. 


Chase's  Umbilical  Truss. 


made  to  slide  therein  precisely  as  those  do  which  are  seen  in 
the  corresponding  part  of  the  femoral  truss."     The  back-pad 
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is  of  oblong  form,  six  inches  long,  arched  transversely,  and 
supported  by  two  leather  loops. 

The  three  trusses  already  noticed  are  adapted  to  the  gene- 
raHty  of  reducible  umbilical  herniae ;  but  cases  are  some 
times  seen,  in  which,  from  a  variety  of  circumstances,  these 
instruments  are  ineffectual,  or  are  productive  of  such  incon- 
venience as  to  render  their  employment  inadmissible.  When, 
for  instance,  there  is  a  very  lax  and  pendulous  state  of  the 
abdomen,  the  pad  should  be  attached  to  a  broad  plate  of  steel 
of  very  moderate  concavity.  In  cases  of  extreme  obesity, 
and  during  pregnancy,  the  circular  constriction  of  the  ordi- 
nary trusses  is  sometimes  insupportable.  In  such  cases  the 
ivory  compress  retained  by  adhesive  plaster,  as  recommended 
in  the  treatment  of  this  disease  in  infants,  may  be  employed. 

h.  Treatment  of  irreducible  umbilical  hernice.  —  When  the 
hernia  is  irreducible  and  of  moderate  size,  Eagland's  truss, 
with  a  hollow  pad  constructed  upon  the  same  principle  as 
that  recommended  for  irreducible  femoral  hernia,  affords  great 
relief  to  the  patient. 

When  the  hernia  is  of  very  great  magnitude,  it  may  be 
supported  by  a  sling  adapted  to  the  size  and  form  of  the 
tumour,  and  suspended  from  the  shoulders. 

Few  cases  demand  a  greater  exercise  of  judgment  on  the 
part  of  the  surgeon,  than  those  of  irreducible  umbilical  hernia 
i7i  a  state  of  inflammation.  The  symptoms  resulting  from 
this  combination  of  evils  closely  resemble  those  of  stran- 
gulation, and  the  disease  may  ultimately  be  complicated 
with  strangulation.  Thus,  whilst  the  surgeon  must  be  on 
his  guard  against  the  unnecessary  performance  of  an  opera- 
tion of  appalhng  fatality,  he  must  be  equally  vigilant  in 
recognizing  the  occurrence  of  such  symptoms  as  demand  the 
intervention  of  the  knife. 

The  symptoms  indicating  inflamed  irreducible  hernia 
have  already  been  considered,  as  well  as  the  treatment  gene- 
rally apphcable  to  this  state  of  hernia.  It  may  here  be  briefly 
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stated  that  the  treatment  consists  in  the  judicious  use  of 
general  and  local  blood-letting,  of  cold  or  of  emollient 
applications,  and  of  aperient  clysters.  If  these  remedies 
fail  to  give  relief,  and  the  symptoms  are  such  as  lead  to 
the  presumption  that  the  protruded  and  inflamed  parts 
have  become  so  much  sv^^oUen  as  to  suffer  constriction 
from  the  ring  or  the  neck  of  the  sac,  it  is  the  duty  of 
the  surgeon  to  liberate  the  parts  from  stricture. 

c.  Treatment  of  strangulated  umhilical  hernia.  Taxis. — Be- 
fore an  attempt  is  made  to  replace  an  umbilical  hernia  by 
manual  pressure,  the  abdominal  muscles  must  be  relaxed. 
For  this  purpose  the  shoulders  and  pelvis  are  to  be  raised, 
v^hilst  the  back  is  allowed  to  sink  ;  and  the  thighs  placed 
at  a  right  angle  with  the  trunk.  The  surgeon  then  sup- 
ports the  upper  part  of  the  tumour  with  the  fingers  and 
thumb  of  the  left  hand,  whilst  with  the  right  he  compresses 
it,  endeavouring  to  empty  the  protruded  intestine  of  its  con- 
tents and  the  gorged  vessels  of  the  omentum  of  their  blood, 
and  afterwards  to  push  the  protruded  parts  into  the  abdo- 
men, directing  the  pressure  upwards  towards  the  aperture 
through  which  the  viscera  have  escaped. 

Operation. — The  great  fatality  of  operations  for  umbilical 
hernia,  when  the  sac  has  been  opened,  renders  it  especially 
important  in  this  species  of  hernia  to  preserve  the  sac  entire, 
unless  circumstances  exist  which  imperatively  demand  an 
opposite  course  of  proceeding. 

This  operation  may  be  performed  in  the  following  manner. 
A  vertical  incision  from  two  to  three  inches  in  length  is  made 
over  the  linea  alba  and  upper  part  of  the  tumour,  the  surgeon 
bearing  in  mind  the  extreme  tenuity  of  the  coverings  of  the 
hernia.  Having  by  this  incision  exposed  the  linea  alba  for 
about  an  inch  in  extent  above  the  hernia,  he  perforates  this 
tendinous  expansion  (Key),  and  introduces  the  director  be- 
hind it,  gently  insinuating  the  instrument  downwards  as 
far  as  the  edge  of  the  umbilical  aperture  ;  the  resisting  band 
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is  then  divided  downwards  upon  the  director.  Whilst  these 
pages  were  passing  through  the  press,  a  case  of  umbilical  en- 
terocele,  long  irreducible  from  adhesions,  became  strangulated 
and  fell  under  the  care  of  the  author.  After  the  linea  alba  had 
been  divided  a  little  above  the  hernia,  the  left  fore-finger  was 
introduced  into  the  opening  in  the  tendon,  and  being  passed 
downwards  below  the  constricting  band,  its  tip  was  gently 
pushed  forwards  into  the  umbilical  tumour,  being  insinuated 
between  the  sac  and  the  external  envelopes.  By  a  probe- 
pointed  bistoury,  conducted  along  the  finger,  the  whole  of 
the  resisting  fibrous  structure  was  divided,  and  the  viscera 
were  released  from  constriction.  The  protruded  intestine, 
from  being  adherent  to  the  sac,  did  not  admit  of  replacement; 
but  its  contents,  after  the  operation,  could  by  moderate  pres- 
sure be  readily  made  to  pass  to  and  from  the  abdomen.  The 
operation  was  performed  in  a  few  minutes  without  difliculty. 
During  the  night  the  bowels  of  the  patient  were  freely  eva- 
cuated, and  she  had  subsequently  a  very  favourable  recovery. 

If  the  division  of  the  ring  is  not  sufiicient  to  release 
the  .protruded  parts,  a  small  opening  must  be  made  in  the 
upper  part  of  the  sac,  and  its  neck  divided ;  great  care 
being  taken  to  avoid  wounding  the  intestine,  which  is  often 
adherent.  If  there  is  reason  to  suspect  a  gangrenous  state 
of  the  hernia,  the  sac  must  be  freely  opened,  and  the  viscera 
treated  upon  the  general  principles  applicable  to  such  a 
condition. 

It  was  remarked  by  Sir  Astley  Cooper,  that  pregnancy 
does  not  add  much  to  the  risk  of  the  operation,  when 
the  constitution  of  the  patient  is  otherwise  good.  He  re- 
lates a  case  in  which  the  operation  was  successfully  per- 
formed during  the  fifth  month  of  utero-gestation.  Mr. 
Lawrence  operated  with  a  favourable  result  during  the 
seventh  or  eighth  month,  and  Mr.  Clement  at  the  fourth 
month. 
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CHAPTER  VIII. 

VENTRAL    HERNIA. 

Those  lierniae  which  protrude  through  the  anterior  or 
lateral  walls  of  the  abdomen,  without  traversing  the  umbi- 
lical, abdominal,  or  femoral  rings,  are  named  Ventral. 

Ventral  hernise  may  occur  in  any  part  of  these  walls,  but 
their  most  frequent  site  is  the  upper  half  of  the  linea  alba. 
They  are  found  either  immediately  above  the  umbilicus,  or 
between  the  umbilicus  and  the  ensiform  cartilage,  or  at  the 
side  of  the  ensiform  cartilage.  They  have  usually  a  flattened 
form,  and  seldom  attain  so  large  a  size  as  umbilical  herniae. 
Those  which  protrude  at  the  side  of  the  ensiform  cartilage 
are  generally  small,  and  on  this  account  have  frequqaitly 
been  overlooked.  The  hernige  at  the  upper  part  of  the  linea 
alba,  from  being  frequently  attended  with  more  distressing 
dyspeptic  symptoms  than  other  herniae,  were  supposed  by 
Garengeot  and  the  younger  Pipelet  to  be  actual  protrusions 
of  the  stomach  ;  but  it  does  not  appear  that  in  any  instance 
their  opinion  was  founded  on  dissection :  whereas  a  hernia 
of  the  linea  alba  a  little  above  the  navel,  which  was  attended 
with  the  same  symptoms  of  gastric  disturbance,  was  found  by 
M.  de  la  Peyronie  ^^^  to  contain  only  the  colon  and  omentum  ; 
and  M.  Littre^^^  dissected  a  hernia  situated  three  fingers' 
breadth  below  the  navel,  formed  by  a  protrusion  of  the  colon. 
We  are  therefore  not  justified,  from  the  symptoms  of  gastric 
derangement  alone,  to  infer  that  hernia  at  the  upper  part  of 
the  linea  alba  are  protrusions  of  the  stomach.  The  con- 
nexion existing  between  the   colon   and  the   stomach   sufii- 
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ciently  explains  the  disturbance  of  the  functions  of  the 
latter. 

Scarpa  accounts  for  the  greater  frequency  of  hernia  at  the 
upper  than  at  the  lower  part  of  the  linea  alba,  on  the  suppo- 
sition that  it  is  naturally  weaker,  and  that  it  yields  more  than 
the  inferior  portion  to  distension  during  pregnancy.  He  re- 
marks, "  If,  in  those  who  have  had  many  children,  we  care- 
fully examine  the  superior  portion  of  this  aponeurosis,  and 
place  it  opposite  to  the  light,  it  is  found  to  be  irregular,  thin 
in  some  places,  and  transparent,  in  others  wasted,  and  dis- 
posed to  separate  longitudinally  or  transversely."  ^^^  So  great 
is  this  tendency  of  the  superior  part  of  the  linea  alba  to 
separate  in  some  subjects,  that  as  many  as  three  herniae  have 
been  observed  between  the  navel  and  ensiform  cartilage. 

The  aperture  is  generally  of  an  oval  form,  its  direction 
varying  in  different  herniae. 

The  sac  of  a  hernia  of  the  linea  alba  is  invested  by  a  layer 
of  subserous  tissue  containing  fat,  by  the  superficial  fascia, 
and  the  skin. 

Herniae  of  the  linea  semilunaris  are  usually  situated  below 
the  level  of  the  navel.  They  exhibit  some  variety  in  their 
coverings.  Occasionally  they  completely  traverse  this  com- 
pound tendinous  line  ;  in  which  case,  the  sac  is  merely 
covered  by  the  subserous  tissue  with  an  intermixture  of  fibres 
of  the  internal  aponeurosis  (fascia  trans versalis),  the  super- 
ficial fascia,  and  skin  :  but  if  the  hernia  be  situated  towards 
the  iliac  border  of  the  linea  semilunaris,  as  in  a  case  "^^  which 
required  operation  at  the  Leeds  Infirmary,  it  receives  also  an 
investment  from  the  aponeurosis  of  the  external  oblique. 

Various  cases  have  been  recorded  of  herniae  in  the  hypo- 
chondriac regions,  and  in  the  space  between  the  lower  ribs 
and  the  crest  of  the  ilium.  ^^° 

M.  Cloquet^'^^  has  minutely  described  a  hernia  in  the 
lumbar  region. 

a.  The  causes  which  usually  predispose  to  the  occurrence 
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of  ventral  hernia  are, — congenital  defect  in  the  develope- 
ment  of  the  abdominal  muscles  and  their  tendinous  expan- 
sions ;  pregnancy,  which  operates  more  especially  in  stretching 
and  weakening  the  upper  part  of  the  linea  alba ;  blows, 
whereby  the  abdominal  muscles  or  their  aponeuroses  are 
-lacerated;  and  penetrating  wounds  of  the  abdonaen.  A 
patient  was  admitted  into  the  Leeds  Infirmary  under  my  care, 
who  had  received  a  violent  blow  with  a  piece  of  iron  on  the 
abdomen,  between  the  navel  and  the  spine  of  the  ilium.  As 
soon  as  the  ecchymosis  had  disappeared,  the  site  of  the  con- 
tusion was  found  to  be  occupied  by  a  flattened  hernial  tvimour 
in  a  reducible  state.  Information  was  received  that  this  man 
died  some  months  afterwards,  whilst  suffering  from  intestinal 
obstruction.  Simon  ^'^^  has  related  several  cases  in  which  the 
Cesarian  operation  was  followed  by  hernia  in  the  vicinity  of 
the  cicatrix. 

Fatty  tumours,  bearing  a  close  resemblance  to  hernige, 
occasionally  protrude  through  the  linea  alba.  Several  of 
these  tumours  sometimes  occur  in  the  same  subject.  They 
consist  of  packets  of  fat  belonging  to  the  subserous  tissue, 
which,  having  been  protruded  through  apertures  in  the  linea 
alba,  have  become  subsequently  enlarged  and  indurated.  On 
dissection  they  are  found  to  be  devoid  of  peritoneal  sac,  and 
connected  by  a  narrow  neck,  which  may  be  traced  through 
the  aperture  to  the  filamentous  tissue  external  to  the 
peritoneum. 

These  tumours,  in  their  external  characters,  closely  re- 
semble irreducible  hernise ;  and,  when  they  are  accompanied 
with  the  symptoms  of  intestinal  obstruction,  they  may  be 
readily  mistaken  for  herniae.  Scarpa,  indeed,  acknowledges 
having  committed  this  error.  As,  however,  no  serious  injury 
is  likely  to  result  from  exposing  and  removing  such  tumours  by 
the  knife,  it  is  better  in  all  doubtful  cases  to  expose  the  part 
by  incision. 

h.   Treatment. — Ventral  herniEe,  in  a  reducible  state,  and 
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situated  in  the  linea  alba,  may  generally  be  retained  by  Eag- 
land's  umbilical  truss.  When,  on  account  of  pregnancy  or 
great  obesity,  this  truss  cannot  be  worn,  the  hemispherical  or 
nipple-shaped  compress  of  ivory,  retained  by  adhesive  plaster, 
may  be  employed. 

Those  hernias  which  protrude  at  the  side  of  the  ensiform 
cartilage  are  sometimes  very  difficult  of  retention.  In  such 
cases  the  pad  should  be  adapted  to  the  angular  hollow  of  the 
epigastrium,  and  care  should  be  taken  that  it  do  not  rest  upon 
the  edges  of  the  ribs. 

Ventral  hernise  at  the  lower  and  lateral  parts  of  the  abdo- 
men may  be  supported  by  modified  forms  of  the  common 
spring-truss  for  inguinal  hernise  ;  the  anterior  extremity  of  the 
spring  and  the  pad  being  directed  horizontally  or  upwards,  as 
the  case  may  require. 

In  the  irreducible  state,  the  hollow  pad  is  required. 
When  ventral  hernige  become  strangulated,  and  require 
operation,  it  must  be  remembered  that  the  investments  are 
subject  to  variety ;  some  of  these  hernias  being  covered  by 
the  aponeurosis  of  the  external  oblique,  whilst  others  are  de- 
void of  this  investment.  The  section  of  the  envelopes  must  of 
course  be  efiected  with  regard  to  these  varieties.  The  stricture 
is  usually,  perhaps  invariably,  formed  by  the  opening  in  the 
muscles  or  their  tendinous  expansions,  and  may  be  divided  in 
any  direction  which  is  most  convenient,  except  in  those  herniae 
which  are  situated  near  the  epigastric  artery.  In  such  cases 
the  judgement  of  the  surgeon  will  enable  him  to  select  the 
proper  line  of  incision.  It  is  important,  whenever  practica- 
ble, or  the  case  is  favourable  for  it,  to  avoid  opening  the  sac. 
Very  few  operations  for  strangulated  ventral  hernia  have 
been  recorded,  and  in  these  the  termination  was  generally 
fatal. 

Sir  Astley  Cooper  has  related  two  cases  of  ventral  hernias, 
in  which  the  operation  was  performed.  Both  of  these  cases 
proved  fatal.     A  man,  aged  69,  was  admitted  into  the  Leeds 
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Infirmary  under  my  care,  June  1,  1842,^^^  labouring  under 
symptoms  of  obstruction  of  the  bowels.  A  flattened  tumour, 
hard,  unyielding,  and  painful  under  pressure,  was  discovered 
on  the  left  side  of  the  abdomen,  midway  between  the  navel 
and  the  spine  of  the  ilium.  The  taxis  proving  ineffectual,  I 
made  an  incision  two  inches  and  a  half  long,  over  the  tumour 
in  the  direction  of  its  long  axis,  which  corresponded  with  the 
course  of  the  fibres  of  the  external  oblique  muscle.  By  this 
incision  the  aponeurosis  of  the  external  oblique  was  exposed 
tightly  extended  over  the  tumour.  The  aponeurosis  being 
divided,  a  thick  layer  of  filamentous  tissue  covering  the  sac 
presented  itself.  On  opening  the  sac,  a  coil  of  large  intestine, 
of  a  high  degree  of  vascularity,  and  a  portion  of  omentum, 
were  exposed.  The  fore-finger  being  now  passed  deep  into  the 
sac,  the  viscera  were  found  to  be  constricted  by  an  aperture, 
fleshy  at  its  iliac  border,  but  sharp  and  tendinous  at  its  mesial 
side,  which  corresponded  with  the  linea  semilunaris.  The 
stricture  being  divided  upwards,  the  intestine  was  replaced  ; 
but  the  omentum,  which  was  extensively  adherent,  was 
allowed  to  remain  in  the  sac.  In  half  an  hour  after  the  ope- 
ration the  patient  had  a  copious  fecal  evacuation,  and  the 
abdomen  became  softer,  but  severe  pain  continued.  He  died 
twelve  hours  after  the  operation.  On  dissection,  the  colon 
above  the  strictured  part  was  found  intensely  inflamed. 
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OBTURATOR  HERNIA. 

Obturator  hernia  is  a  protrusion  of  the  viscera  through 
the  opening  which  transmits  the  obturator  vessels. 

The  father  of  the  celebrated  Arnaud  was  the  first  surgeon 
who  recognized  this  form  of  hernia.  Since  his  time  it  has,  on 
several  occasions,  been  observed  in  the  dead  body.  Sir 
Astley  Cooper,  who  has  dissected  and  delineated  a  case  of 
obturator  hernia,  thus  describes  the  protrusion,  which  was  of 
the  size  of  a  nutmeg  :  "It  descended  through  the  aperture  in 
the  Hgament  of  the  foramen  thyroideum,  above  the  two  obtura- 
tores  muscles.  The  os  pubis  was  placed  immediately  before 
the  neck  of  the  sac.  Three-fourths  of  it  was  surrounded  by 
the  ligament  of  the  foramen.  The  fundus  of  the  sac  was 
placed  under  the  heads  of  the  pectineus  and  adductor  brevis 
muscles."  ^'^* 

We  do  not  possess  any  records  of  cases  of  this  form  of 
hernia,  in  which  the  dissection  had  been  minutely  conducted ; 
but  it  may  be  presumed,  from  analogy,  that  the  hernia  would 
enter  the  delicate  tubular  sheath  which  the  obturator  vessels 
derive  from  the  internal  aponeurosis  of  the  pelvis,  and  conse- 
quently that  the  hernial  sac  would  receive  a  covering,  how- 
ever delicate,  from  the  obturator  sheath.  More  externally  it 
is  covered  by  the  pectineus  and  triceps  muscles,  the  pubic 
portion  of  the  femoral  aponeurosis,  the  superficial  fascia,  and 
the  skin. 

In  the  case  described  by  Sir  Astley  Cooper,  as  well  as  in 
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one  dissected  by  M.  Cloquet,  and  another  by  Mr.  Lawrence, 
the  vessels  pursued  their  course  beneath  the  tumour.  This 
may  be  considered  as  the  usual  relative  position  of  the  vessels 
under  their  normal  distribution;  but,  when  the  obturator 
artery  is  derived  from  the  epigastric  or  the  external  iliac,  its 
course  will  probably  be  above  the  hernia. 

Although  obturator  hernia  has  frequently  been  observed  in 
the  dead  body,  yet  it  is  doubtful  whether  it  has  ever  been 
detected  in  the  living  subject.  Arnaud  imagined  that  he  had 
frequently  recognized  and  reduced  this  hernia,  but  his  cases 
have  not  been  recorded.  Garengeot  -''^  reduced  by  the  taxis 
a  hernia,  which  he  has  described  as  being  a  protrusion  at  the 
obturator  opening.  In  this  case  there  was  a  tumour,  painful 
on  pressure,  at  the  superior  and  pubic  part  of  the  thigh, 
forming  a  prominence  as  high  as  two  fingers'  breadth,  and 
extending  half-way  down  the  thigh.  The  tumour  receded  on 
pressure  with  a  gurgling  noise.  There  is  no  evidence  in  this 
case  to  shew  that  it  was  not  a  femoral  hernia.  Malaval  ^'^^  was 
consulted  about  a  round  irregular  tumour  at  the  upper  and 
pubic  part  of  the  left  thigh.  By  the  taxis  a  portion  of  intes- 
tine receded  with  a  gurgling  noise,  but  some  omentum  remained 
in  the  sac.  After  a  few  days,  by  an  incision  "  through  the 
skin  and  fat,"  the  hernial  sac  was  exposed,  and,  after  it  was 
opened,  a  portion  of  omentum  as  large  as  a  nut  was  excised. 
In  the  history  of  this  case,  as  detailed  in  the  Memoires  de 
I'Academie  Royale  de  Chirurgie,  there  does  not  appear  to  be 
any  decisive  evidence  that  the  hernia  was  any  other  than 
femoral.  It  may  moreover  be  observed  that  the  operation 
for  the  removal  of  the  omentum  was  not  only  an  unnecessary 
but  a  dangerous  proceeding  in  this  case.  In  another  case, 
reduced  by  the  taxis,  Garengeot  speaks  of  a  tumour  being 
situated  in  the  right  thigh,  near  the  perineum.  Now,  the 
existence  of  a  well-marked  external  tumour  may  be  regarded 
as  presumptive  evidence  that  the  hernia  was  not  of  the 
obturator  species ;  for,  in  all  the  recorded  instances  in  which 
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the  existence  of  the  disease  has  been  verified  by  dissection, 
there  was  not  any  visible  external  tumour.  Thus,  in  a  subject 
examined  by  Duverney,  ^'^'^  who  had  an  obturator  hernia  as 
large  as  a  hen's  egg  on  both  sides  of  the  body,  there  was  not 
any  external  swelling.  A  hernia  of  similar  size,  dissected  by 
Heuermann,-^^  was  unattended  with  any  outward  tumefaction. 
Nor  was  there  any  external  swelling  in  Cloquet's  ^^9  case. 

An  obturator  hernia  usually  consists  of  a  protrusion  of  the 
small  intestines ;  but,  in  the  case  examined  by  M.  Cloquet, 
omentum  as  well  as  intestine  had  been  protruded. 

The  disease  is  supposed  to  be  more  frequent  in  women 
than  in  men.  Of  twelve  recorded  instances  of  obturator 
hernia,  in  wliich  its  existence  was  proved  by  dissection,  eight 
occurred  in  females,  and  four  in  males. 

From  the  deep-seated  position  of  this  hernia,  and  from  the 
dense  covering  which  it  derives  from  aponeurosis  and  muscle, 
its  detection  in  the  living  body  must  necessarily  be  difficult. 
But  nevertheless  it  may  sometimes  be  possible  to  obtain  fair 
presumptive  evidence  of  its  existence.  Whenever  there  are 
symptoms  of  strangulation,  and  no  tumour  can  be  detected  in 
the  ordinary  sites  of  hernia,  the  surgeon  ought  to  examine  care- 
fully the  obturator  region,  and  although  no  tumour  in  that 
situation  may  be  visible,  yet  by  the  touch  he  may  perhaps  be 
able  to  detect  a  deep-seated  tumefaction,  accompanied  with 
tension  and  pain  on  pressure, — phenomena  rendered  more 
obvious  by  comparing,  in  these  respects,  the  suspected  with 
the  opposite  side. 

Should  the  surgeon  succeed  in  recognizing  the  existence  of 
a  strangulated  obturator  hernia,  he  may  perhaps  by  relaxation 
of  the  muscles,  and  well-directed  pressure,  effect  its  reduction. 
The  truss  which  we  have  already  recommended  for  femoral 
hernia,  but  furnished  with  a  more  prominent  pad,  would  be 
calculated  to  support  such  a  hernia.  (See  p.  326.) 

Should  the  taxis  fail,  we  can  imagine  the  occurrence  of  a 
case  in  which  the  evidence  of  the  existence  of  an  obturator 
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hernia,  in  a  strangulated  state,  was  sufficiently  decisive  to 
justify  the  performance  of  an  operation  for  the  removal  of 
the  stricture.  In  this  case,  a  longitudinal  incision  should  be 
made  parallel  to  the  pubic  side  of  the  femoral  sheath,  and  as 
near  to  it  as  could  be  done  with  safety.  As  a  general  rule, 
the  situation  of  the  femoral  artery  must  be  ascertained  by 
its  pulsation  ;  and  the  incision  made  parallel  with,  and  about 
an  inch  distant  from  it,  on  its  pubic  side.  The  pubic  portion 
of  the  femoral  aponeurosis  being  divided  in  the  same  direc- 
tion, the  separation  of  the  muscular  fibres  might  be  effected  ■ 
by  a  director,  or  the  handle  of  a  scalpel,  until  the  tumour 
covered  by  the  obturator  sheath  was  exposed.  This  mem- 
brane and  the  sac  being  divided,  the  stricture  should  be 
removed  by  a  minute  incision  directed  transversely  towards 
the  pubes. 
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CHAPTER  X. 


ISCHIATIC   HERNIA. 


The  abdominal  and  pelvic  viscera  have,  in  a  few  instances, 
been  known  to  protrude  at  tbe  ischiatic  notch. 

Sir  Astley  Cooper  had  the  opportunity  of  dissecting  a 
hernia  of  this  species,  in  conjunction  with  Dr.  Jones.  The 
patient  died,  after  suffering  seven  days  from  strangulation. 
No  hernia  could  be  detected  in  the  ordinary  sites  of  this 
disease,  and  its  actual  seat  was  not  discovered  until  it  was 
revealed  by  dissection.  In  relating  the  case.  Dr.  Jones 
observes,  "  Upon  a  careful  dissection  of  the  parts  after  they 
had  been  brought  to  my  house,  we  found  a  small  orifice  in 
the  side  of  the  pelvis,  anterior  to,  and  a  little  above,  the 
sciatic  nerve,  and  on  the  fore  part  of  the  pyriformis  muscle. 
When  the  finger  was  passed  into  this  opening,  it  entered  a 
bag  situated  under  the  glutseus  maximus  muscle ;  and  this  was 
the  hernial  sac,  in  which  a  portion  of  intestine  had  been  stran- 
gulated. The  cellular  membrane,  which  connects  the  sciatic 
nerve  to  the  surrounding  parts  of  the  ischiatic  notch,  had 
yielded  to  the  pressure  of  the  peritoneum  and  viscera.  The 
orifice  of  the  hernial  sac  was  placed  anterior  to  the  internal 
iliac  artery  and  vein,  below  the  obturator  artery,  and  above 
the  obturator  vein  ;  its  neck  was  situated  anteriorly  to  the 
sciatic  nerve  ;  and  its  fundus,  which  was  on  the  outer  side  of 
the  pelvis,  was  covered  by  the  glutseus  maximus.  Anterior 
to,  and  a  little  below,  the  fundus  of  the  sac,  was  situated  the 
sciatic  nerve ;  behind  it,  the  gluteal  artery.  Above,  it  was 
placed  near  to  the  bone  ;  and  below,  appeared  the  muscles  and 
ligaments  of  the  pelvis."  ^^° 
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Ischiatic  hernise  have  probably  never  yet  been  recognized 
in  the  living  body.  It  is  true  that  several  hernise  of  large 
size  have  been  described  as  protrusions  at  the  ischiatic  notch, 
but  it  is  highly  probable  that  their  real  character  had  been 
misunderstood.  In  reference  to  one  of  these  cases,  in  which 
a  tumour  appeared  at  the  right  side  of  the  anus,  and  gradually 
increased  so  as  to  form  an  immense  pendulous  bag,  described 
in  Papen's  "  Epistola  de  stupenda  Hernia  dorsali,"  Mr.  Law- 
rence observes,  "  The  opening,  at  which  the  parts  protruded, 
is  by  no  means  clearly  described.  The  circumstance  of  the 
swelling  having  been  perceptible  when  small,  of  its  situation 
near  the  anus,  and  of  its  increase  to  so  great  bulk,  make  me 
doubt  whether  the  parts  had  passed  out  at  the  sacro-sciatic 
foramen." 

The  small  intestine  was  the  part  protruded  in  Dr.  Jones's 
case,  and  in  two  instances  recorded  by  Bertrandi.^*^^  Cam- 
pgj.282  observed  the  ovary  protruded  at  the  ischiatic  notch. 

In  reference  to  the  treatment  of  this  form  of  hernia,  Sir  A. 
Cooper  observes,  "  If  this  hernia  should,  in  any  case,  be  ob- 
vious to  the  feel,  and  should  be  found  reducible,  a  spring- 
truss  might  be  easily  constructed  to  keep  it  within  the  pelvis. 
If  it  has  become  strangulated,  and  an  operation  is  ventured 
upon,  the  safest  direction  in  which  the  orifice  of  the  sac  can 
be  dilated,  will  be  directly  forwards." 
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CHAPTER  XI. 

PERINEAL    HERNIA. 

Those  hernise  which  occur  at  the  lower  aperture  of  the 
pelvis  are  either  perineal,  vaginal,  or  pudendal,  according  as 
they  severally  present  themselves,  whether  at  the  perineum, 
vagina,  or  labium  pudendi. 

They  may  all  be  regarded  as  varieties  of  the  same  species 
of  hernia,  which  consists  essentially  in  ap  rotrusion  through 
that  portion  of  the  internal  aponeurosis  of  the  abdomen  and 
pelvis,  which,  passing  from  the  sides  of  the  pelvis  over  the 
inner  surface  of  the  levator  ani  to  the  rectum,  vagina,  and 
neck  of  the  bladder,  assists  in  supporting  these  organs  in 
their  proper  position,  and  in  its  normal  state  prevents  the 
moveable  viscera  from  escaping  through  the  outlet  of  the 
pelvis. 

Perineal  hernia. — The  hernias  which  occur  at  the  peri- 
neum present  some  varieties  in  their  course.  Occasionally 
the  hernia  occupies  a  central  position,  the  sac  being  a  pro- 
longation, in  the  median  line,  of  the  pouch  of  peritoneum 
which  exists  between  the  rectum  and  urinary  bladder  in  the 
male,  and  between  the  rectum  and  vagina  in  the  female.  Sir 
Astley  Cooper  dissected  a  hernia  of  this  description  in  the 
male  subject.  The  hernia  had  descended  to  the  perineum, 
but  did  not  form  an  external  tumour.  The  base  of  the  her- 
nial sac  was  placed  before  the  anus,  and  behind  the  prostate; 
the  body  of  the  vesiculae  seminales  on  the  sides  of  the  sac, 
and  the  apex  of  the  vesicles  in  front.  The  mouth  of  the  sac 
was  two  and  a  half  inches  above  the  anus.     Occasionally  the 
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hernia  produces  an  evident  tumour  in  the  perineum,  which, 
in  a  case  related  by  Jacobson,^^^  was  as  large  as  a  hen's  egg. 
Perineal  hernias  have  also  been  seen  in  the  female  in  front  of 
the  anus.  Dr.  Haighton  savs^  a  tumour  of  this  kind  which 
descended  between  the  vagina  and  rectum.  When  pressed 
upon  from  the  vagina,  it  protruded  the  rectum.  If  com- 
pressed from  the  rectum,  it  forced  the  vagina  through  the 
OS  externum.  In  a  case  related  by  Mery,  the  tumour  be- 
tween the  anus  and  os  externum  was  as  large  as  a  hen's  egg. 

More  frequently  the  hernia  descends  laterally  to  the  peri- 
neum, and  forms  a  tumour,  more  or  less  prominent,  at  the 
side  of  the  anus.  Scarpa  has  related  a  case,  in  which  a  her- 
nia appeared  at  the  right  side  of  the  anus  in  the  male  sub- 
ject, in  consequence  of  exertion.  Soon  after  its  occurrence 
it  was  of  the  size  of  a  pigeon's  egg ;  but  after  some  years  it 
became  as  large  as  a  hen's  egg,  and  assumed  a  pyriform  shape. 
On  one  occasion  it  became  strangulated,  but  rehef  was  soon 
obtained  by  fomentations  and  clysters.  The  patient  died  of  a 
pulmonary  affection.  The  ileum  passed  into  a  hernial  sac,  of 
which  the  orifice,  near  an  inch  in  diameter  and  romid,  was  si- 
tuated at  the  right  side  of  the  rectum  and  bladder ;  and  it  was 
protruded  in  the  interval  between  the  right  side  of  the  anus, 
the  tuberosity  of  the  ischium,  and  the  point  of  the  coccyx. 
After  removing  the  skin,  a  thin  stratum  of  fibres  of  the  leva- 
tor ani,  separated  from  each  other,  was  found  to  cover  the 
hernial  tumour  ;  and,  on  turning  this  aside,  the  hernial  sac  was 
exposed.  Its  mouth  was  not  within  the  pelvis,  but  lower,  and 
exactly  in  the  perineum ;  thus  it  appears  that  this  part  is  ori- 
ginally higher,  and  within  the  pelvis,  but  that  it  gradually 
descends.  Many  instances  of  lateral  descent  in  the  perineum 
in  the  female  have  been  recorded  by  Schreger,  Verdier, 
Jacobson,  and  Smellie. 

The  contents  of  perineal  hernias  are  usually  the  small  in- 
testine or  the  urinary  bladder.  The  latter  organ  appears  to 
form  the  protrusion  as  frequently  as  the  intestine.     Pipelet 
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has  recorded  a  case  of  perineal  hernia,  in  which  he  supposes 
the  bladder  to  have  been  protruded ;  but  his  description  of 
the  case  does  not  afford  satisfactory  evidence  of  the  nature  of 
the  protrusion.  A  w^ell-marked  case  of  perineal  cystocele  in 
the  male  is  however  related  by  Jacobson.  The  patient  had 
received  a  blow  on  the  perineum,  from  falling  with  the  legs 
astride  of  a  ladder.  An  oval  swelling  of  the  size  of  a  walnut 
subsequently  formed  between  the  anus  and  scrotum,  rather 
towards  the  left  side  :  he  was  obliged  to  press  the  swelling 
during  micturition.  The  case  of  Mery,  to  which  allusion  has 
here  been  made,  was  a  perineal  cystocele  in  the  female.  Ver- 
dier  and  Jacobson  have  recorded  other  instances. 

These  affections  admit  of  considerable  relief  from  bandages 
and  trusses.  A  circular  metallic  belt  to  surround  the  pelvis, 
with  a  spring  attached  to  it  at  right  angles,  supporting  a  pad 
of  the  requisite  size  and  form,  constitutes  an  efficient  truss 
for  perineal  hernia.  The  T-bandage,  and  the  ordinary  ban- 
dage worn  by  females,  have  also  been  used  with  considerable 
benefit. 
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VAGINAL   HERNIA. 


When  the  walls  of  the.  vagina  are  much  relaxed  from  fre- 
quent parturition  or  other  causes,  the  hernia,  instead  of 
descending  into  the  perineum,  protrudes  at  the  vagina.  Sir 
A.  Cooper  describes  a  case  of  vaginal  hernia,  in  which  a 
tumour,  the  size  of  a  small  billiard-ball,  was  situated  at  the 
posterior  part  of  the  vagina,  a  Kttle  inclined  to  the  left  side. 
It  was  elastic,  and  not  painful  to  the  touch ;  receding  on  pres- 
sure, and  reproduced  on  coughing.  In  a  case  observed  by 
Dr.  Sims,  solid  faeces  could  be  detected  in  the  tumour,  which 
was  covered  by  the  posterior  wall  of  the  vagina.  Sandifort 
has  recorded  an  instance  in  which  the  posterior  wall  of  the 
vagina  was  protruded  through  the  os  externum. 

The  cases  of  hernial  protrusion  at  the  posterior  wall  of 
the  vagina  appear  generally  to  have  been  protrusions  of  the 
intestine  ;  but,  in  protrusions  occurring  at  the  anterior  wall,  the 
bladder  is  the  part  almost  invariably  displaced.  The  follow- 
ing interesting  case  of  enter o -vaginal  hernia,  recorded  by  Dr. 
Davis  in  his  Principles  of  Obstetric  Medicine,  merits  atten- 
tion. **  A  young  married  woman,  having  fallen  a  consider- 
able height,  felt  pain  within  the  pelvis,  which  she  referred 
more  particularly  to  the  bladder  as  being  its  seat.  On  exami- 
nation, an  intumescence  of  such  magnitude  as  very  nearly  to  fill 
the  upper  and  middle  part  of  the  vagina,  was  found  to  proceed 
from  the  very  termination  of  the  vagina  superiorly,  interme- 
diately between  that  part  and  the  anterior  lip  of  the  uterus. 
There  was  frequent  vomiting,  and  the  swelling  was  exceed- 
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ingly  tense  and  painful.  The  catheter  was  introduced  with- 
out relief;  after  which,  the  left  hand  was  by  slow  degrees 
introduced  within  the  vagina.  Cautious  and  gradual  pressure 
was  made  upon  the  tumour,  which  was  reduced  in  about  a 
quarter  of  an  hour ;  a  gurgling  noise  accompanying  its  return. 
The  mucous  membrane  of  the  vagina  had  not  been  ruptured, 
but  formed  an  investing  coat  to  the  hernia.  A  large  pessary 
was  afterwards  introduced.  Severe  inflammatory  symptoms 
followed  the  accident,  but  the  patient  ultimately  recovered  ; 
and,  when  the  parts  were  free  from  pam,  a  very  light,  hollow, 
perforated  wooden  pessary,  of  nearly  cordiform  shape,  was 
substituted  for  the  sponge.  After  a  few  months  the  pessary 
was  discontinued,  and  the  woman  ciu'ed."  In  this  afiection 
a  tumour  is  felt  occupying  the  vagina,  or  even  protruding 
through  the  os  externum,  which  is  removed  by  pressure 
alone,  or  aided  by  the  use  of  the  catheter.  Behind  these 
protrusions  the  os  uteri  is  felt  in  its  natural  situation.  Such 
tumours  have  occasionally  impeded  parturition.  It  is  very 
doubtful,  however,  whether  any  of  the  cases  recorded  as  hernise 
protruding  the  anterior  wall  of  the  vagina,  are  in  reality  true 
hernias ;  or,  in  other  words,  whether  they  actually  protrude 
through  the  pelvic  aponeurosis.  Most,  if  not  all,  of  the 
recorded  instances  of  this  affection  are  simply  a  falling  down 
of  the  bladder  from  general  relaxation  of  the  anterior  wall  of 
the  vagina  and  its  supporting  structures,  similar  to  those  so 
ably  described  by  Mr.  Roberton.^^* 

Hernise  occurring  at  the  posterior  wall  of  the  vagina,  as 
well  as  the  falling  down  of  the  anterior  wall,  admit  of  consi- 
derable relief  from  pessaries  of  various  forms,  more  especially 
from  those  constructed  as  a  hollow  cylinder.  The  protrusions 
of  the  anterior  wall  are  relieved  by  the  same  means,  aided 
occasionally  by  the  catheter.  In  these  protrusions,  which 
occur  soon  after  parturition.  Dr.  Roberton  enjoins  recum- 
bency and  the  use  of  astringent  injections.  A  truss,  consist- 
ing of  a  compress  supported  by  a  spiral  spring,  so  as  to  press 
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upon  the  external  labia,  I  have  found  of  the  greatest  utility, 
when  an  internal  pessary  could  not  be  borne.  I  cannot  speak 
in  too  high  terms  of  this  instrument,  which  is  constructed  by 
Mr.  Eagland  of  Leeds.  It  is  applicable  not  only  to  this 
relaxation  of  the  walls  of  the  vagina,  but  also  to  most  cases  of 
procidentia  or  prolapsus  of  the  womb.  The  subjoined  figure 
will  convey  to  the  mind  of  the  reader  a  much  better  idea  of 
the  form  and  aptitude  of  this  truss  for  the  purpose  above 
recommended  than  the  most  elaborate  verbal  description. 


Fig.  60. 
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CHAPTER  XIIL 
PUDENDAL    HERNIA. 

HernIjE  occurring  at  the  outlet  of  the  pelvis,  instead  of 
protruding  the  vagina,  or  descending  immediately  in  front  or 
at  the  side  of  the  anus,  occasionally  descend  along  the  side  of 
the  vagina  into  the  labium  pudendi. 

Sir  Astley  Cooper  has  described  a  pudendal  hernia,  which 
became  strangulated,  and  was  reduced  by  the  taxis.  The 
tumour  was  situated  below  the  middle  of  the  labium;  the 
upper  part  of  the  labium  and  the  external  ring  being  unoccu- 
pied, and  free  from  tumefaction.  On  examination  from  the  vagi- 
na, the  tumour  could  be  felt  extending  within  the  pelvis,  nearly 
as  far  as  the  os  uteri. 

Scarpa  has  described  a  pudendal  hernia  formed  by  a 
descent  of  intestine  ;  but  the  majority  of  pudendal  hernias 
which  have  been  recorded  are  cystoceles.  Mr.  Roberton 
has  related  a  case  which  occurred  in  a  female  aged  twenty- 
three.  The  tumour  was  soft,  and  slightly  elastic,  about  the 
size  of  a  small  egg,  occupying  the  middle  of  the  right  labium 
on  its  inner  or  mucous  surface.  Pressure  caused  it  nearly  to 
disappear,  and  at  the  same  time  excited  a  desire  to  empty  the 
bladder.  The  line  of  descent  of  the  bladder  could  be  traced 
behind  the  wall  of  the  vagina. 

Mr.  A.  Burns  had  the  opportunity  of  dissecting  a  case  of 
double  pudendal  hernia,  formed  by  a  descent  of  the  bladder 
into  each  labium.  Having  exposed  the  contents  of  the  abdo- 
men, and  removed  the  small  intestines  from  the  pelvis,  he 
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found  the  urinary  bladder  stretched  across  the  pelvis,  with 
its  long  diameter  directed  from  side  to  side.  Also  in  the 
centre  of  the  pelvis  it  was  so  much  depressed,  that  the  upper 
surface  of  the  vagina  was  forced  out  between  the  labia  puden- 
di  laterally  :  the  shoulder  of  the  bladder  on  each  side  was 
pulled  out  into  processes,  which  were  traced  descending  like 
horns  on  each  side  of  the  vagina.  When  the  cavity  of  tlie 
bladder  was  exposed  by  a  transverse  section,  it  was  clearly 
ascertained  that  the  protrusion  had  on  both  sides  taken  place 
from  that  part  of  the  bladder  which  is  situated  below  the 
angle  of  reflection  of  the  peritoneum ;  consequently  there  was 
no  peritoneal  sac.  The  tumour  had  descended  between  the 
levator  ani  and  obturator  internus  muscles,  pushing  the 
obturator  vessels  and  nerve  against  the  bone,  and  itself  was 
closely  embraced  by  the  curved  membranous  origin  of  the 
levator  ani.  Several  other  cases  of  pudendal  cystocele  have 
been  recorded. 

This  form  of  hernia  may  be  distinguished  from  inguinal 
hernia  descending  into  the  labium,  by  the  upper  part  of  the 
labium  and  the  external  ring  being  unoccupied  by  the  tumour, 
and  by  the  tumour  admitting  of  being  traced  upwards  into 
the  pelvis  by  the  side  of  the  vagina.  The  tumour  formed  by 
suppuration  of  Duverney's  gland,  or  in  consequence  of 
obstruction  of  its  duct,  is  distinguished  from  pudendal  hernia 
by  its  fluctuation,  by  not  becoming  dilated  on  coughing,  nor 
being  continued  upwards  into  the  pelvis  along  the  wall  of  the 
vagina. 

In  the  case  communicated  to  Sir  A.  Cooper  by  Dr.  Best, 
strangulation  occurred ;  but  reduction  was  effected  by  the 
taxis  after  firm  pressure  had  been  employed  for  three 
minutes. 

In  the  case  related  by  Mr.  Roberton,  relief  was  obtained 
from  the  use  of  the  sponge  pessary,  and  ultimately  a  perma- 
nent cure  was  effected.  A  common  female  bandage  afforded 
relief  in  Dr.  Best's  case.     Pessaries  of  various   forms,  more 
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especially  the  hollow  cylindrical  pessary,  might  be  beneficially 
employed. 

Sir  Astley  Cooper  observes,  "  If  the  hernia  cannot  be  re- 
duced, and  the  symptoms  of  strangulation  continue,  an  ope- 
ration ought  to  be  performed,  which,  although  difficult,  is 
certainly  far  from  impracticable.  An  incision  should  be 
made  into  the  labium,  to  expose  the  lower  part  of  the  tu- 
mour ;  and,  the  lower  part  of  the  sac  being  carefully  opened, 
and  the  intestine  exposed,  a  concealed  bistoury  should  be 
passed  up  the  sac,  and  directed  by  the  finger  previously  in- 
troduced into  the  vagina :  the  division  of  the  mouth  of  the 
sac  ought  to  be  made  directly  inward  towards  the  vagina. 
The  bladder  should  be  emptied  previous  to  the  operation, 
and  even  before  the  first  attempts  at  reduction  are  made." 
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CHAPTER  XIV. 
DIAPHRAGMATIC   HERNIA. 

The  viscera  of  the  abdomen  occasionally  protrude  into  the 
thorax  in  consequence  of  malformations  of  the  diaphragm, 
wounds  or  lacerations  of  this  muscular  and  tendinous  expan- 
sion, or  a  gradual  separation  of  its  fibres,  and  a  yielding  of 
the  serous  membranes  which  invest  it. 

When  the  hernia  results  from  congenital  deficiency,  or 
from  wounds  or  lacerations  of  the  diaphragm,  it  is  devoid  of  a 
sac,  the  peritoneal  and  pleural  cavities  being  in  these  cases 
continuous.  When  it  takes  place  in  consequence  of  a  gra- 
dual yielding  or  separation  of  the  fibres  of  the  diaphragm,  it 
possesses  a  distinct  sac,  formed  conjointly  by  the  peritoneum 
and  pleura. 

The  records  of  pathology  ^^^  contain  numerous  illustrations 
of  the  different  forms  of  diaphragmatic  hernia,  of  which  I  pro- 
pose to  confine  myself  to  a  brief  notice  of  a  few  only  of  the 
principal  varieties  of  the  affection. 

Sometimes  there  is  an  extensive  congenital  deficiency,  or 
almost  an  entire  absence  of  the  diaphragm.  In  such  cases  the 
viscera  of  the  abdomen  pass  freely  into  the  thorax,  and,  by 
obstructing  respiration,  soon  destroy  the  life  of  the  infant.* 

When  the  opening  is  less  extensive,  life  has  been  pro- 
longed for  some  months  ;  and  in  cases  where  the  preterna- 
tural aperture  has  been  small  the  subjects  have  lived  to  adult 
age,  suffering  occasional  paroxysms  of  intestinal  obstruction, 
attended  with  embarrassment  of  respiration,  and  have  ulti- 
mately sunk  under  symptoms  of  strangulation.^^^ 

*  See  cases  by  Dr.  Macauley  in  the  Medical  01  -  and  Inq.,  vol.  i.  p.  25  ; 
Cooper  on  Hernia,  Part  II.  p.  68,  &c. 
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Morgagni  "^"^  has  related  an  instance  of  hernia  occurring 
through  the  passage  which  transmits  the  oesophagus.  The 
space,  however,  was  preternaturally  large,  and  its  boundaries 
relaxed. 

Several  instances  have  occurred  in  which  an  aperture  was 
formed  in  the  diaphragm,  either  in  the  muscular  or  tendi- 
nous portions,  from  violent  vomiting,^^^  falls  or  blows,^^^  frac- 
tured ribs,^9°  or  penetrating  wounds.-^^  The  subjects  of 
these  injuries  have  frequently  recovered  from  their  imme- 
diate effects,  but  have  subsequently  experienced  inter- 
ruptions in  the  functions  of  the  alimentary  canal,  and  have 
ultimately  died  from  strangulation  of  the  abdominal  viscera. 

It  has  been  already  stated  that  diaphragmatic  hernia  has 
sometimes  a  distinct  sac.  Mr.  Bowles  of  Bristol  examined 
the  body  of  a  man,  aged  fifty,  and,  on  inspecting  the  thorax, 
found  a  sac  considerably  larger  than  a  tennis-ball  in  its  right 
cavity,  which  contained  part  of  the  stomach,  duodenum, 
omentum,  and  arch  of  the  colon.  The  sac  was  formed  by  the 
united  membranes  of  the  pleura  and  peritoneum,  and  its 
orifice  was  placed  at  a  small  distance  from  the  right  side  of 
the  ensiform  cartilage,  where  there  appeared  a  deficiency  of 
fibres  in  the  large  muscle  of  the  diaphragm  corresponding  to 
the  size  of  the  sac.  Several  similar  cases  have  been  recorded 
by  Lieutaud,  Petit,  Beclard,  Bignardi,  and  others. 

M.  Cruveilhier,  in  his  seventh  fasciculus,  states,  that  a 
great  number  of  facts  lead  him  to  conclude  that  an  accidental 
or  acquired  diaphragmatic  hernia  is  produced  in  the  following 
manner.  A  mass  of  fat  is  formed  between  the  peritoneum 
and  the  diaphragm  behind  the  ensiform  cartilage ;  this,  gra- 
dually increasing,  separates  the  fibres  of  the  diaphragm,  and 
penetrates  into  the  mediastinum  ;  the  peritoneum,  dragged 
by  the  tumour,  follows  it,  and  slowly  the  viscera  protrude. 

The  occurrence  of  symptoms  of  strangulation  of  the  ali- 
mentary canal,  existing  in  conjunction  with  sudden  oppres- 
sion of  the  respiratory  organs  without  the  ordinary  indica- 
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tions  of  thoracic  disease,  and  with  great  pain  in  the  region  of 
the  diaphragm  on  attempting  to  call  this  muscle  into  exercise, 
or  on  performing  the  general  movements  of  the  trunk,  might 
lead  to  a  suspicion  of  the  existence  of  the  disease,  but  there 
are  no  symptoms  by  which  the  diagnosis  can  be  positively 
determined. 
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Vertical,  Horizontal,  and  Traverse  Dialling  ;  with  their  application  to  the  Dial,  Exercise  of 
Drifts,  Lodes,  Slides,  Levelling,  Inaccessible  Distances,  Heights,  &c.  By  J.  Budge.  New 
Edition,  considerably  enlarged.    Svo.  with  Portrait  of  the  Author,  12s.  cloth. 

BULL -THE  MATERNAL  MANAGEMENT  OE  CHILDREN, 

in  HEALTH  and  DISEASE.  By  T.  Bull,  M.D.  Member  of  the  Royal  College  of  Physicians, 
Physician-Accucheur  to  the  Finsbury  Midwifery  Institution,  Author  of  "Hints  to  Mothers 
for  the  Management  of  their  Health  during  Pregnancy  and  in  the  Lying  In  Room."  2d  Edi- 
tion, revised  and  enlarged.    Fcp.  Svo.  7s.  cloth. 

BULL-HINTS  TO  MOTHERS, 

For  the  Management  of  Health  during  the  Period  of  Pregnancy  apd  in  the  Lying-in  Room ; 
with  an  Exposure  of  Popular  Errors  in  connection  with  those  subjects.  By  Thomas  Bull, 
M.D.  Physician  Accoucheur  to  the  Finsbury  Midwifery  Institution,  &c.  &c.  4th  Edition, 
revised  and  considerably  enlarged.     Fcp.  Svo.  7s.  cloth. 

BUNSEN.-AN  INQUIRY  INTO  THE  HISTORY,  ARTS  AND 

SCIENCES,  LANGUAGE,  WRITING,  MYTHOLOGY,  and  CHRONOLOGY  of  ANCIENT 
EGYPT :  with  the  peculiar  position  of  that  Nation  in  reference  to  the  Universal  History  of 
Mankind.  By  the  Chevalier  C.  C.  J.  Bunsen.  Translated  from  the  German,  under  the 
Author's  superintendence,  by  C.  H.  Cottrell,  Esq. ;  with  additional  matter,  furnished  by 
the  Author.     2  vols.  Svo.  with  numerous  Plates.  [Prejmring  for  publication. 

BUNSEN  (C.  C.  J.)-THE  CHURCH  OF  THE  FUTURE; 

Or,  an  Inquiry  into  its  Prospects,  Constitution,  and  Import,  with  especial  reference  to  the 
Church  of  Prussia.  To  which  is  appended,  a  Correspondence  with  the  Right  Hon.  William 
Gladstone.  By  the  Chevalier  C.  C.  J .  Bunsen.  Translated,  under  the  superintendence  of  the 
Chevalier  Bimsen,  by  the  Rev.  Leopold  J.  Bernays,  Fellow  of  St.  John's  College,  Oxford. 
Post  Svo.  [In  the  press. 


NEW  WORKS  AND  NEW  EDITIONS 


BURNS.-THE  PRINCIPLES  OE  CHRISTIAN  PHILOSOPHY; 

containing  the  Doctrines,  Duties,  Admonitions,  and  Consolations  of  the  Christian  Religion. 
By  John  Burns,  M.D.  F.R.S.    5th  Edition.    12mo.  7s.  boards. 

BURNS-CHRISTIAN  FRAGMENTS ; 

Or,  Remarks  on  the  Nature,  Precepts,  and  Comforts  of  Religion.  By  John  Burns,  M.D. 
F.R.S.  Professor  of  Surgery  in  the  University  of  Glasgow.  Author  of  "  The  Principles  of 
Cliristian  Philosophy."    Fcp.  8vo.  5s.  cloth. 

BUTLER -SKETCH  OE  ANCIENT  &  MODERN  GEOGRAPHY. 

By  Samuel  Butler,  D.D.  late  Lord  Bishop  of  Lichfield  and  Coventry;  and  formerly  Head 
Master  of  Shrewsbury  School.    New  Edition,  revised  by  his  Son.    8vo.  9s.  boards. 

BUTLER-ATLAS  OE  MODERN  GEOGRAPHY. 

By  the  late  Dr.  Butleb.  New  Edition;  consisting  of  Twenty-three  coloured  Maps,  from  a 
New  Set  of  Plates  ;  with  an  Index  of  all  the  Names  of  Places,  referring  to  the  Latitudes  and 
Longitudes.    8vo.  12s.  half-bound. 

BUTLER.-ATLAS  OE  ANCIENT  GEOGRAPHY. 

By  the  late  Dr.  Butler.    Consisting  of  Twenty-three  coloured  Maps;  with  an  Index  of  all 
the  Names  of  Places,  referring  to  the  Latitudes  and  Longitudes.    New  Edition.    8vo.  12s.  hbd. 
*»*  The  above  two  Atlases  may  be  had,  half-bound,  in  One  Volume,  4to.  price  24s. 

CALLCOTT.-A  SCRIPTURE  HERBAL. 

With  upwards  of  120  Wood  Engravings.    By  Lady  Callcott.    Sqviare  crown  Svo.  25s.  cloth. 

CATLOW.-POPULAR  CONCHOLOGY; 

Or,  the  Shell  Cabinet  arranged:  being  an  Introduction  to  the  Modern  System  of  Conchology : 
with  a  sketch  of  the  Natural  History  of  the  Animals,  an  account  of  the  Formation  of  the  Shells, 
and  a  complete  Descriptive  List  of  the  Families  and  Genera.  By  Agnes  Catlow.  Fcp.  Svo. 
with  312  Woodcuts,  10s.  6d.  cloth. 

CHALENOR.-POETICAL  REMAINS  OE  MARY  CHALENOR. 

Fcp.  Svo.  4s.  cloth. 

CHALENOR.-¥ALTER  GRAY, 

A  Ballad,  and  other  Poems.  2d  Edition,  including  the  Poetical  Remains  of  Mary  Chalenor. 
Fcp.  Svo.  6s.  cloth. 

CLAYERS.-EOREST  LIEE. 

By  Ma  ry  Clavers,  an  Actual  Settler ;  Author  of  "  A  New  Home,  Who  '11  Follow  ?"  2  vols, 
fcp.  Svo.  12s.  cloth. 

COLLEGIAN^S  GUIDE  (THE) ; 

Or,  Recollections  of  College  Days,  setting  forth  the  Advantages  and  Temptations  of  a  Univer- 
sity Education.    By  ****  ******,  M.A. College,  Oxford.    Post  Svo.  10s.  6d.  cloth. 

COLLIER  (J.  PAYNE.)-A  BOOK  OE  ROXBURGHE  BALLADS. 

Edited  by  John  Payne  Collier,  Esq.    Post  4to.  [In  the  press. 

COLTON.-LACON  ;    OR,  MANY  THINGS  IN  im  WORDS. 

By  the  Rev.  C.  C.  Colton.    New  Edition.    Svo,  12s.  cloth. 

CONSCIENCE  (HENDRIK).- SKETCHES  EROM  FLEMISH 

LIFE.  In  Three  Tales.  Translated  from  the  Flemish  of  Hendrik  Conscience.  Square  Svo. 
with  130  Engravings  on  Wood,  from  designs  by  Flemish  artists,  6s.  cloth. 

"  A  delightful  volume  of  tales,  written  in  the  best  vein  of  Mary  Howitt.  Though  meant  chiefly  for  the  young,  they 
can,  like  all  really  good  juvenile  stories,  be  read  with  unmixed  enjoyment  by  the  mature.  Of  conceptions,  humorous 
and  pleasantly  varied,  the  whole  volume  is  made  up." — Britannia, 

"  There  is  something  about  this  pretty  volume  wliich  is  individual  and  instructive.  The  second  tale — '  The  Progress 
of  a  Painter' — as  simple  a  narration  of  an  artist's  infancy  and  youth  as  was  ever  told — gives  the  reader  a  glimpse  into 
the  world  of  Flemish  art ;  and  the  illustrations  of  this  volume  do  no  discredit  to  a  school  of  which  ere  long  more  will 
be  heard  and  seen  in  England." — Athen^^um. 

COOLEY.-THE  WORLD  SURVEYED  IN  THE  NINETEENTH 

CENTURY;  or.  Recent  Narratives  of  Scientific  and  Exploring  Expeditions  (chiefly  under- 
taken by  command  of  Foreign  Governments).  Collected,  translated,  and,  where  necessary, 
abridged,  by  W.D.  Cooley,  Esq.  Author  of  the  "  History  of  Maritime  and  Inland  Discovery" 
in  the  Cabinet  Cyclopaedia,  &c. 

The  First  Volume  of  the  Series  contains— 
THE   ASCENT  of   MOUNT   AUARAT.     By  Dr.  Frtedrich  Pakrot,  Professor 
of  Natural  Philosophy  ia  the  University  of  Dorpat,   Russian   Imperial  Councillor  of 
State,  &c.    Svo.  witlia  Mapby  Arrowsmith,  and  V;oodcuts,  14s.  cloth. 
*;(.*  Each  volume  will  form,  for  the  most  part,  a  Worlc  complete  in  itself,  and  the  whole  Series 
will  present  an  accurate  and  luminous  Picture  of  all  the  known  portions  of  the  Earth. 
The  Second  V7ork  of  the  Series  will  be 
ERMAN'S  TRAVELS  through  SIBERIA,     svo.  [In  the  press. 


PRINTED  FOR  MESSRS.  LONGMAN  AND  CO. 


COOLEY.-THE   HISTORY   OE  MARITIME  AND  INLAND 

DISCOVERY.    By  W.  D.  Cooley,  Esq.    3  vols.  fcp.  8vo.  with  Vignette  Titles,  18s.  cloth. 

CONVERSATIONS  ON  BOTANY. 

9th  Edition,  improved.    Fcp.  8 ,  o.  22  Plates,  7s.  6d.  cloth ;  with  the  plates  coloured,  12s.  cloth. 

CONVERSATIONS  ON  MINERALOGY. 

With  Plates,  engraved  by  Mr.  and  Mrs.  Lowry,  from  Original  Drawings.  3d  Edition,  en- 
larged.   2  vols.  i2mo.  14s.  cloth. 

COOPER  (REV.  E.)-SERMONS, 

Chiefly  designed  to  eluci'ite  some  of  tiie  leading  Doctrines  of  th  5  Gospel.  To  which  is  added, 
an  Appendix,  containing  Sermona  preached  on  several  Public  Occasions,  and  printed  by 
desire.'  By  the  Rev.  Edward  Cooper,  Rector  of  Hamstall-Ridware,  and  of  Yoxall,  in  the 
County  of  Stafford ;  and  late  Fellow  of  All-Souls'  College,  Oxford.  7th  Edition.  2  vols. 
12nio.  10s.  boards. 

COOPER  (REV.  E.)-PRACTICAL  AND  EAMILIAR  SERMONS, 

Designed  for  Parochial  and  Domestic  Instruction.    New  Edition.    7vols.l2mo.  ^1.  8s.  boards. 
*»*  Vols.  1  to  4,  5s.  each  ;  Vols.  5  to  7,  6s.  each. 

COPLAND.-A  DICTIONARY  OF  PRACTICAL  MEDICINE; 

comprising  General  Pathology,  the  Nature  and  Treatment  of  Diseases,  Morbid  Structures, 
and  the  Disorders  especially  incidental  to  Climates,  to  Sex,  and  to  the  different  Epochs  of 
Life,  with  numerous  approved  Formulae  of  the  Medicines  recommended.  By  James  Copland, 
M.D.,  Consulting  Physician  to  Queen  Charlotte's  Lying-in  Hospital ;  Senior  Physician  to  the 
Royal  Infirmary  for  Children  ;  Member  of  the  Royal  College  of  Physicians,  London ;  of  the 
Medical  and  Chirui-gical  Societies  of  London  and  Berlin,  &c.  Vols".  1  and  2,  8vo.  ^3,  cloth  ; 
and  Part  10,  4s  6d.  sewed. 

*»*  To  be  completed  in  One  more  Volume. 

COSTELLO  (MISS.)-THE  ROSE  GARDEN  OF  Pi]RSIA. 

A  Series  of  Translations  from  the  Persian  Fc3ts  T-y  Miss  Louisa  Stuart  Costello,  Author 
of  **  Specimens  of  the  Early  Poetry  of  France,"  '*  A  Summer  amongst  the  Bocag^es  and  tlie 
Vines,"  &c.  &c.  Long  8vo.  with  Illuminated  Paj^es  and  Borders  printed  in  Rose-Colour,  18s. 
boards  ;  or  31s.  6d.  bound  in  rose-coloured  morocco  (Persian  style)  by  Hayday. 

"  In  looking  through  this  superb  volume  ive  find  much  that  is  beautiful  in  the  poetry  ;  and  are  disposed  to  esteem 
it  a  selection  well  suited  to  convey  an  accurate  impression  of  the  beauties  of  the  Persian  poets.  The  ornaments  are 
all  of  the  most  gorgeous  kind  of  Eastern  illumination — strictly  in  the  taste  for  which  the  oriental  writers  have  long 
been  so  justly  celebrated  in  the  decoration  of  their  books  and  manuscripts.'" — Art- Union. 

COSTELLO  (MISS).-EALLS,  LAKES,  AND  MOUNTAINS  OF 

NORTH  WALES  ;  bein?  a  Pictorial  Tour  through  the  most  interesting-  parts  of  the  Counti-y. 
By  Louisa  Stuart  Costklt.o,  Author  of  "A  Summer  among  tlie  Socages  and  Vines,"  "  A 
Pilgrmage  to  Auvergne,"  "  Beam  and  the  Pyrenees,"  &c.  Profusely  illustrated  with  Views, 
from  Original  Sketches  by  D.  H.  M'Kewan,  engraved  on  wood,  and  lithographed,  by  T.  and 
E.  Gilks.     Square  8vo.  with  Jlap,  Us.  cloth. 

CRESY(E.)-ANENCYCLOP^DIAOECIYIL  ENGINEERING, 

Historical,  Theoretical,  and  Practical.  By  Edward  Cresy,  F.S.A.  C.E.  Illustrated  by 
many  Hundred  Engravings  on  W'ood,  explanatory  of  the  Principles,  Machinery,  and  Con- 
structions which  come  under  the  Direction  of  the  Civil  Engineer.  In  1  large  volume,  Svo. 
uniform  with  Messrs.  Longman  and  Co.'s  Series  of  One -Volume  Encyclopaedias  and  Dic- 
tionaries. \_In  the  press. 

CROCKER'S  ELEMENTS  OE  LAND  SURVEYING. 

Fifth  Edition,  corrected  throughout,  and  considerably  improved  and  modernized,  by  T.  G. 
Bunt,  Land  Surveyor,  Bristol.  To  which  are  added,  TABLES  OF  SIX-FIGURE  LOGA- 
RITH.MS,  &c.,sui5erintended  by  Richard  Farley,  of  the  Nautical  Almanac  Establishment. 
Post  Svo.  12s.  cloth. 

CROWE.-THE  HISTORY  OE  FRANCE, 

From  the  Earliest  Period  to  the  Abdication  of  Napoleon.  By  E.  E.  Crowe,  Esq.  3  vols.  fcp. 
Svo.  with  Vignette'Titles,  18s.  cloth. 

DAHLMANN.-HISTORY  OE  THE  ENGLISH  REVOLUTION. 

By  F.  C.  Dahlmaxn,  late  Professor  of  History  at  the  University  of  Gottingen.  Translated 
from  the  German,  by  H.  Evans  Lloyd.    Svo.  10s.  6d.  cloth. 

DALE  (THE  REV.  T.)-THE  DOMESTIC  LITURGY  AND 

FAiNIILY  CHAPLAIN,  in  two  Parts  :  the  first  Part  being  Church  Services  adapted  for 
domestic  use,  with  Prayers  for  every  day  of  the  week,  selected  exclusively  from  the  Book  of 
Common  Prayer ;  Part  2  comprising  an  appropriate  Sermon  for  eveiy  Sunday  in  the  year. 
By  the  Rev.  Thomas  Dale,  M.A.  Canon-Residentiary  of  St.  Paul's,  and  Vicar  of  St.  Bride's, 
London.  Post  4to.  21s.  cloth;  31s.  6d.  calf  lettered;  or  jS2.  10s.  handsomely  bound  in 
morocco,  with  gofi'ered  edges,  by  Hayday. 


NEW  WORKS  AND  NEW  EDITIONS 


DANTE,  TRANSLATED  BY  WRIGHT -DANTE. 

Translated  by  Ichabod  Charles  Wright,  M.A.  late  Fellow  of  Magdalen  Colleg'e,  Oxford. 
A  New  Edition,  revised  and  corrected.    3  vols.  fcp.  Svo.  with  Portrait,  7s.  6d.  sewed. 
*;(.*  Vol.  I.  contains  the  Inferno;  Vol.  II.  the  Purgatorio  ;  Vol.  III.  the  Paradise. 

DAYY  (SIR  HUMPHRY). -ELEMENTS  OE  AGRICULTURAL 

CHEMISTRY,  in  a  Course  of  Lectures.  By  Sir  Humhhry  Davy.  With  Notes  by  Dr.  John' 
Davy.    6th  Edition.    Svo.  with  10  Plates,  15s.  cloth. 

DE  BURTIN -A  TREATISE  ON  THE  KNOWLEDGE  NECES- 

SARY  to  AM:VTEURS  of  PICTURES.  Translated  and  Abridge!  from  the  French  of  JM. 
Francis  Xavieb  Oe  Burtix,  First  Stipendiary  Member  oi'  the  Royal  Academy  of  Brussels 
in  the  Class  of  Sciences,  &c.  By  Robert  White,  Esq.  Svo.  with  four  Lithographic  En- 
gravings, 12s.  cloth. 

DE  CUSTINE. -RUSSIA. 

By  the  Marquis  De  CusTiKE.  Ti-anslated  from  the  French.  2d  Edition.  ."  vols,  post  Svo. 
31s  6d.  cloth. 

DE.  LA  BEGHE.-REPORT  ON  THE  GEOLOGY  OF  CORN- 

WALL,  DEVON,  and  WEST  SOMERSET.  By  Henry  T.  Dr  la  Beohe,  F.R.S.  &c., 
Director  of  the  Ordnance  Geological  Survey.  Published  by  Order  of  the  Lords  Commissioners 
of  H.M.  Treasury.    Svo.  with  Maps,  Woodcuts,  and  12  large  Pates,  14s.  cloth. 

DE  MORGAN.-AN  ESSAY  ON  PROBABILITIES, 

And  on  their  Application  to  Life  Contingencies  and  Insurance  OiKces.  By  Aug.  de  Morgan, 
of  Trinity  College,  Cambridge.    Fcp.  Svo.  with  Vignette  Title,  6s.  cloth. 

DE  STRZELECKI  (P.  E.)-THE  PHYSICAL  DESCRIPTION 

of  NEW  SOUTH  WALES  and  VAN  DIEMAN'3  LAND;  accompanied  by  a  Geologiciil  Map 
Sections,  and  Diagrams,  and  Figures  of  the  Organic  Remains.  By  P.  E.  De  Strzelecki. 
Svo.  with  coloured  Map  and  numerous  Plates,  24s.  cloth. 

DE  SISMONDI.-THE  HISTORY  OE  THE  ITALIAN  REPUB- 

LICS;  or,  of  the  Origin,  Progress,  and  Fall  of  Freedom  in  Italy,  from  A.D.  476  to  1S06.  By 
J.  C.  L.  SisMONDi.    Fcp.  Svo.  with  Vignette  Title,  6s.  cloth. 

DE  SISMONDI.  -  THE  HISTORY  OF  THE  FALL  OF  THE 

ROMAN  EJIPIRE.  Comprising  a  View  of  the  Invasion  and  Settlement  of  the  Barbarians. 
By  J.  C.  L.  De  Sismondi.    2  vols,  fcp,  Svo.  with  Vignette  Titles,  )2s.  cloth. 

DOCTOR  (THE),  &c. 

5  vols,  post  Svo.  ^2.  12s.  ed.  cloth. 

"  Admirably  as  tlie  mystery  of  the  ^  Doctor'  has  been  preserved  up  to  the  present  moment,  there  is  no  longer  any 
reason  for  afiectinff  secresy  on  the  subject.  The  author  is  Robert  Southey :  he  acknowled£;ed  the  fact  shortly  before 
his  last  illness  to  nis  most  confidential  friend,  an  M.P.  of  hii^h  character.  In  a  private  letter  from  Mrs.  Southey, 
dated  February  27,  lS-i3,  she  not  only  states  the  fact,  but  adds  that  the  greater  part  of  a  sixth  volume  had  goi'w 
through  the  press,  and  that  Southey  looked  forward  to  the  pleasure  of  drawing  her  into  it  as  a  contributor  ;  giving  her 
full  authority  to  affirm  that  her  husband  is  the  author." — Robert  Bell,  Esu.  in  The  Stori  Teller. 

DODDRIDGE.~THE  FAMILY  EXPOSITOR; 

Or,  a  Paraphrase  and  Version  of  the  New  Testament :  v/ith  Critical  Notes,  and  a  Practical 
Improvement  of  each  Section.  By  P.  Doddridge,  D.D.  To  which  is  prefixed,  a  Life  of  the 
Author,  by  A.  Kippis,  D  D.  F.R.S.  and  S.A.    New  Edition,  4  vols.  Svo.  ^"l.  16s.  cloth. 

DONOA^AN.-TREATISE  ON  CHEMISTRY. 

By  M.  Donovan,  M.R.I. A.     Fourth  Edition.    Fcp.  Svo.  with  Vignette  Title,  6s.  cloth. 

DONOYAN.-A  TREATISE  ON  DOMESTIC  ECONOMY. 

By  M.  Donovan,  Esq.  M.R.I.  A.  Professor  of  Chemistry  to  the  Company  of  Apothecaries  in 
Ireland.    2  vols.  fcp.  Svo.  with  Vignette  Titles,  12s.  cloth. 

DOUBLEDAY'S  BUTTERFLIES.~THE  GENERA  OF  DIUR- 

NAL  LEFIDOPTERA;  comprising  their  Generic  Characters -a  Notice  of  tiie  Habits  and 
Transformations— and  a  Catalogue  of  the  Species  of  each  Genus.  By  Edward  Doubleday, 
Esq.  F.L.S.  &c..  Assistant  in  the  Zoological  Department  of  the  British  Museum.  Imperial  4to. 
uniform  with  Gray  and  Mitchell's  Ornithology ;  Illustrated  with  75  Coloured  Plates. 

***  To  be  published  in  Monthly  Parts,  5s.  each  ;  each  part  to  consist  of  2  coloured  plates, 
with  accompanying  Letter-press,  giving  the  Generic  Cliaracters,  a  Short  Notice  of  the  Habits, 
and  a  Catalogue  of  the  Species  of  each  Genus.  Publication  will  commence  when  150  Sub- 
scribers' Names  have  been  received. 

DOYER.-LIFE  OF  FREDERICK  11.  KING  OF  PRUSSIA. 

By  Lord  Dover.    2d  Edition.    2  vols.  Svo.  with  Portrait,  28s.  boards. 


PRINTED  FOR  MESSRS.  LONGMAN   AND  CO. 


DRUMMOND  (DR.  J.  L.)-LETTERS  TO  A  YOUNG  NATU- 

RALIST,  ON  THE  STUDY  OF  NATURE  AND  NATURAL  THEOLOGY.  By  James  L. 
Drummond,  M.D.  Author  of  "  First  Steps  to  Botany,"  &c.  Second  Edition.  Post  8vo.  with 
Wood  Engravings,  7s.  6d.  boards. 

DRUMMOND.-PIRST  STEPS  TO  BOTANY, 

Intended  as  popular  Illustrations  of  the  Science,  leading-  to  its  study  as  a  branch  of  general 
education.    By  J.  L.  Drummond,  M.D.    4th  Edit.  12mo.  with  numerous  Woodcuts,  9s.  bds. 

DUNHAM.-THE  HISTORY  OE  THE  GERMANIC  EMPIRE. 

By  Dr.  Dunham.    3  vols.  fcp.  8vo.  with  Vignette  Titles,  18s.  cloth. 


The  History  of  Europe  during  the 
Middle  Ages.  By  Dr.  Dunham.  4  vols. 
fcp.  8vo.  with  Vignette  Titles,  ^'l.  4s.  cloth. 

The  History  of  Spain  and  Portugal. 
By  Dr.  Dunham.  5  vols.  fcp.  8vo.  with 
Vignette  Titles,  £1.  10s.  cloth. 

The  History  of  Sweden,  Denmark, 
AND  Norway.  By  Dr.  Dunham.  3  vols, 
fcp.  8vo.  with  Vignette  Titles,  18s.  cloth. 


The    History    of    Poland.      By   Dr. 

Dunham.     Fcp.  8vo.   with  Vignette  Title, 

6s.  cloth. 
The    Lives    of   the  Early  Writers 

OF  Great   Britain.      By   Dr.  Dunham, 

R.  Bell,  Esq.  &c.    Fcp.  8vo.  with  Vignette 

Title,  6s.  cloth. 
The    Lives   of  British  Dramatists, 

By  Dr.  Dunham,  R.  Bell,  Esq.  &c.     2  vols. 

fcp.  8vo.  with  Vignette  Titles,  12s.  cloth. 


DUNLOP  (JOHN).-THE  HISTORY  OF  FICTION : 

Being  a  Critical  Account  of  the  most  celebrated  Prose  Works  of  Fiction,  from  the  earliest 
Greek  Romances  to  the  Novels  of  the  Present  Age.  By  John  Dunlop,  Esq.  3d  Edition, 
complete  in  one  volume.    Medium  8vo.  15s.  cloth. 

EASTLAKE  (C.  L.)  -MATERIALS  FOR  A  HISTORY  OF  OIL 


PAINTING.    By  Charles  Lock  Eastlake.  R.A.  8vo. 


[In  the  press. 


ECCLESTON  (JAMES.  )-A  MANUAL  OF  ENGLISH  ANTIQUI- 

TIES.  By  James  Eccleston,  B.A.  Head  Master  of  Sutton  Coldfield  Grammar  School. 
8vo.  with  numerous  Illustrations  on  Wood.  [In  the  press. 

ELLIOT  (J.)-A   COMPLETE   TREATISE   ON   PRACTICAL 

GEOMETRY  and  MENSURATION.     With    numerous  Exercises.      By  James    Elliot, 
formerly  Teacher  of  Mathematics  in  the  Mechanics'  Institution  of  Liverpool.    8vo.  5s.  cloth. 
*»*  KEY,  containing  full  Demonstrations  and  Solutions.    8vo.  6s.  cloth. 

ELLIOTSON.-HUMAN  PHYSIOLOGY: 

With  which  is  incorporated  much  of  the  elementary  part  of  the  "  Institutiones  PhysiologioBe" 
of  J.  F.  Blumenbach,  Professorin  the  University  of  Gottingen.  By  John  Elliotson,  M.D. 
Cantab.  F.R.S.    Fifth  Edition.    8vo.  with  numerous  Woodcuts,  je2.  2s.  cloth. 

ENGLISHMAN'S   GREEK   CONCORDANCE  OF  THE  NEW 

TESTAMENT:  being  an  Attempt  at  a  Verbal  Connexion  between  the  Greek  and  the  English 
Texts ;  including  a  Concordance  to  the  Proper  Names,  with  Indexes,  Greek-English  and 
English-Greek.  2d  Edition,  carefully  revised,  with  a  new  Index,  Greek  and  English.  Royal 
8vo.  £2.  2s.  cloth. 

ENGLISHMAN'S  HEBREW  AND  CHALDEE  CONCORDANCE 

of  the  OLD  TESTAMENT  ;  being  an  attempt  at  a  Verbal  Connection  between  the  Original 
and  the  English  Translations :  with  Indexes,  a  List  of  the  Proper  Names  and  their  occur- 
rences, &c.  &c.    2  vols,  royal  8vo.  £3.  13s.  6d.  cloth;  large  paper,  ^£'4.  14s.  6d. 

FAREY.-A  TREATISE  ON  THE  STEAM  ENGINE, 

Historical,  Practical,  and  Descriptive.  By  John  F.\rey,  Engineer.  4to.  illustrated  by 
numerous  Woodcuts,  and  25  Copper-plates,  .^5.  5s.  boards. 

FERGUS.-HISTORY  OF  UNITED  STATES  OF  AMERICA, 

From  the  Discovery  of  America  to  the  Election  of  General  Jackson  to  the  Presidency.  By  the 
Rev.  H.  Fergus.    2  vols.  fcp.  8vo.  with  Vignette  Titles,  12s.  cloth. 

FITZROY  (LADY). -SCRIPTURAL  CONVERSATIONS  BE- 

TWEEN  CHARLES  and  his  MOTHER.    By  Lady  Charles  Fitzroy.  Fcp.  8vo.  4s.  6d.  cloth 

FORSTER.-THE  STATESMEN  OF  THE  COMMONWEALTH 

OF  ENGLAND.  With  an  Introductory  Treatise  on  the  Popular  Progress  in  English  History- 
By  John  Forster,  Esq.  5  vols.  fcp.  8vo.  with  Original  Portraits  of  Pym,  Eliot,  Hampden> 
Cromwell,  and  an  Historical  Scene  after  a  Picture  by  Cattermole,  £1.  10s.  cloth. 

The  Introductory  Treatise,  intended  as  an  Introduction  to  the  Study  of  the  Great  Civil  War  in 
the  Seventeenth  Century,  separately,  2s.  6d.  sewed. 

The  above  5  vols,  form  Mr.  Forster's  portion  of  the  Lives  of  Eminent  British  Statesmen,  by  Sir 
James  Mackintosh,  the  Right  Hon.  T.  P.  Courtenay,  and  John  Forster,  Esq.  7  vols.  fcp.  8vo. 
with  Vignette  Titles,  ^2.  2s.  cloth. 


riELD.-POSTHIJMOUS    EXTRACTS    FROM    THE 

VETERINARY  RECORDS  OF  THE  LATE  JOHN  FIELD.  Edited  by  his  Brother, 
William  Field,  Veterinary  Surgeon,  London.    8vo.  8s.  boards. 

EORSTER  (REV.  C.)-THE  HISTORICAL  GEOGRAPHY  OF 

ARABIA ;  or,  the  Patriarchal  Evidences  of  Revealed  Religion.  A  Memoir,  with  illustrative 
Maps  and  an  Appendix,  containing  Translations,  with  an  Alphabet  and  Glossary  of  the 
Hamyaritic  Inscriptions  recently  discovered  in  Hadramaut.  By  the  Rev.  Charles  Forster, 
B.D.,  one  of  the  Six  Preachers  in  the  Cathedral  of  Christ,  Canterbury,  and  Rectoa  of  Stisted, 
Essex  ;  Author  of  "Mahometanism  Unveiled."    2  vols.  8vo.  30s.  cloth. 

EORSTER(REV.  C.)-THE  LIEE  OF  JOHN  JEBB,  D.D.F.R.S., 

late  Bishop  of  Limerick.  With  a  Selection  from  his  Letters.  By  the  Rev.  Charles 
Forster,  B.D.  Rector  of  Stisted,  Essex,  and  one  of  the  Six  Preachers  in  the  Cathedral  of 
Christ,  Canterbury,  formerly  Domestic  Chaplain  to  the  Bishop.  Second  Edition,  5vo.  with 
Portrait,  &c.  I6s.  cloth. 

FOSBROKE.-A  TREATISE   ON   THE   ARTS,   MANNERS, 

MANUFACTURES,  and  INSTITUTIONS  of  the  GREEKS  and  ROMANS.  By  the  Rev. 
T.  D.  Fosbroke,  &c.     2  vols.  fcp.  8vo.  with  Vignette  Titles,  12s.  cloth. 

GERTRUDE. 

A  Tale.  By  the  Author  of  "  Amy  Herbert."  Edited  by  the  Rev.  William  Sewell,  B.D. 
of  Exeter  College,  Oxford.    2d  Edition.    2  vols.  fcp.  8vo.  9s.  cloth. 

GILBART  (J.  ¥.)  -  THE  HISTORY  AND  PRINCIPLES  OF 

BANKING.  By  James  William  Gilbart,  General  Manager  of  the  London  and  West- 
minster Bank.    3d  Edition.    8vo.  9s.  boards. 

GLEIG.-LIYES  OF  MOST  EMINENT  BRITISH  MILITARY 

COMMANDERS.    By  the  Rev.  G.  R.  Gleig.    3  vols.  fcp.  8vo.  with  Vignette  Titles,  18s.  cloth. 

GLENDINNING.-PRACTICAL  HINTS  ON  THE  CULTURE 

OF  THE  PINE  APPLE.  By  R.  Glendinning,  Gardener  to  the  Right  Hon.  Lord  Rolle, 
Bicton.     12mo.  with  Plan  of  a  Pinery,  5s.  cloth. 

GOLDSMITH.  -  THE    POETICAL    WORKS    OF    OLIVER 

GOLDSMITH.  Illustrated  by  Wood  Engravings,  from  the  Designs  of  G.  W.  Cope,  A.R.A., 
Thomas  Creswick,  A.R.A.,  J.  C.  Horsley,  R.  Redgrave,  A.R.A.,  and  Frederick  Tayler  Mem- 
bers of  the  Etching  Club.  With  a  Biographical  Memoir,  and  Notes  on  the  Poems.  Edited 
by  Bolton  Corney,  Esq.  Square  crown  8vo.  uniform  with  "Thomson's  Seasons,"  21s. 
cioth  ;  bound  in  morocco,  by  Hayday,  £1.  I6s. 

*:(*  One  Hundred  Copies,  ^2.  2s.  each,  printed  on  prepared  paper  of  great  beauty. 

GOOD.-THE  BOOK  OF  NATURE. 

A  Popular  Illustration  of  the  General  Laws  and  Phenomena  of  Creation.  By  John  Mason 
Good,  M.D.  F.R.S.,  &c.    Third  Edition,  corrected.    3  vols.  fcp.  8vo.  24s.  cloth. 

GRAHAM.-ENGLISH ;   OR,  THE  ART  OF  COMPOSITION 

explained  in  a  Series  of  Instructions  and  Examples.  By  G.  F.  Graham.  Second  Edition, 
revised  and  improved.    Fcp.  8vo.  7s.  cloth. 

GRANT  (MRS.)-LETTERS  FROM  THE  MOUNTAINS. 

Being  the  Correspondence  with  her  Friends,  between  the  years  1773  and  1803.  By  Mrs  Grant, 
of  Laggan.  Sixth  Edition.  Edited,  with  Notes  and  Additions,  by  her  son,  J.P.Grant, 
Esq.     2  vols,  post  8vo.  21s.  cloth. 

GRANT    (MRS.    OF    LAGGAN).-MEMOIR    AND    CORRE- 

SPONDENCE  of  the  late  Mrs.  Grant,  of  Laggan,  Author  of  "  Letters  from  the  Mountains," 
"Memoirs  of  an  American  Lady,"  &c.  &c.  Edited  by  her  Son,  J.  P.  Grant,  Esq.  Second 
Edition.    3  vols,  post  Svo.  with  Portrait,  31s.  6d.  cloth. 

GRATTAN.-THE  HISTORY  OF  THE  NETHERLANDS, 

From  the  Invasion  by  the  Romans  to  the  Belgian  Revolution  in  1830.  By  T.  C.  Grattan, 
Esq.    Fcp.  Svo.  with  Vignette  Title,  6s.  cloth. 

GRAY  (JOHN).-GRAY^S  ELEGY, 

Written  in  a  Country  Churchyard.  Illuminated  in  the  Missal  style.  By  Owen  Jones, 
Architect.    Imp.  Svo.  31s.  6d.  elegantly  bound  in  patent  relievo  leather. 

GRAY.-FIGURES  OF  MOLLUSCOUS  ANIMALS, 

Selected  from  various  Authors.  Etched  for  the  Use  of  Students.  By  Maria  Emma  Gray. 
Vol.  I.  8vo.  with  78  plates  of  Figures,  12s.  cloth. 
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GRAY  (J.  E.)-THE  GENERA  OF  MAMMALIA; 

comprising  their  Generic  Characters— a  Notice  of  the  Habits  of  each  Genus— and  a  Short 
Character  of  each  of  the  well-established  species,  referred  to  the  several  genera.  By  John 
Edward  Gray,  Esq.  Keeper  of  the  Zoolog^ical  Collection  of  the  British  Museum.  Imp.  4to. 
uniform  with  Gray  and  Mitchell's  Ornithology ;  Illustrated  with  175  Plates. 

*»*  To  be  published  in  Monthly  Parts,  12s.  each  ;  each  part  to  consist  of  4  coloured  and  3 
plain  Plates,  with  accompanying  Letter-press.  The  work  will  not  exceed  25  Parts.  Publica- 
tion will  commence  when  150  Subscriber's  Names  have  been  received. 

GRAY  AND  MITCHELL'S  ORNITHOLOGY.-THE  GENERA 

Of  BIRDS ;  comprising  their  Generic  Characters,  a  Notice  of  the  Habits  of  each  Genus,  and 
an  extensive  List  of  Species,  referred  to  their  several  Genera.  By  George  Robert  Gbav, 
Acad.  Imp.  Georg.  Florent.  Soc.  Corresp.  Senior  Assistant  of  the  Zoological  Department, 
British  Museum  ;  and  Author  of  the  "  List  of  the  Genera  of  Birds,"  &c.  &c.  Illustrated  with 
Three  Hundi'ed  and  Fifty  imperial  quarto  Plates,  by  David  William  Mitchell. 

In  course  of  publication,  in  IMonthly  Parts,  10s.  6d.  each  ;  each  Part  consisting  generally  of 
Four  imperial  quarto  coloured  Plates  and  Three  plain,  and  accompanying  Letterpress  ;  giving 
the  Generic  Characters,  short  Remarks  on  the  Habits,  and  a  List  of  Species  of  each  Genus  as 
complete  as  possible.  The  uncoloured  Plates  contain  the  Characters  of  all  the  Genera  of 
the  various  Sub-families,  consisting  of  numerous  details  of  Heads,  Wings,  and  Feet,  as  the 
case  may  require,  for  pointing  out  their  distinguishing  Characters. 

*»*  The  work  will  not  exceed  Fifty  Monthly  Parts.         [No.  24  was  published  March  3lst. 

GREENER -THE  GUN ; 

Or,  a  Treatise  on  the  various  Descriptions  of  Small  Fire-Arms.  By  W.  Greener,  Inventorof 
an  improved  method  of  Firing  Cannon  by  Percussion,  &c.  8vo.  with  Illustrations^  15s.  boards. 

GREENWOOD  (COL.)-THE  TREE-LIFTER; 

Or,  a  New  Method  of  Transplanting  Trees.  By  Col.  Geo.  Greenwood.  8vo.  with  an  Illus- 
trative Plate,  7s.  cloth. 

GRIMBLOT  (P.)-LETTERS  OF  WILLIAM  III.  AND  LOUIS 

XIV.  and  of  their  Ministers.  Illustrating  the  Domestic  and  Foreign  Policy  of  England  during 
the  period  which  followed  the  Revolution  of  16S8.  Extracted  from  the  Archives  of  France 
and  England,  and  from  Foreign  papers.    Edited  by  P.  Grimblot.    Svo.  [Jh  the  press. 

GRUNER  (L.)-THE   DECORATIONS   OF   THE   GARDEN 

PAVILION  IN  THE  GROUNDS  OF  BUCKINGHAM  PALACE.  Fifteen  Plates,  by  L. 
Gruner.  With  Dc'scriptions  by  Mrs.  Jameson.  Published  by  Command  of  Her  Majesty. 
Small  folio,  31s.  Cd.  plain  ;  coloured,  £5  5s.  cloth. 

GUEST. -THE  MABINOGION, 

From  the  Llyfr  Coch  o  Hergest,  or  Red  Book  ot  Hergest,  and  other  ancient  Welsh  MSS. : 
with  an  English  Translation  and  Notes.  By  Lady  Charlotte  Guest.  Parts  1  to  6, 
Royal  Svo.  8s.  each,  sewed. 

GUICCIARDINI  (F.)-THE  MAXIMS  OF  FRANCIS  GUIC- 

ClARDINI.  Translated  by  Emma  Martin.  With  Notes,  and  Parallel  Passages  from 
the  works  of  Machiavelli,  Lord  Bacon,  Pascal,  Rochefoucault,  Montesquieu,  Burke, 
Talleyrand,  M.  Guizot,  &c. ;  and  a  Sketch  of  the  Life  of  Guicciardini.  Square  fcp.  Svo.  with 
Portrait,  7s.  boards ;  or  bound  in  morocco  by  Hayday,  14s. 

"  Miss  Martin  deseires  much  credit  for  the  production  of  this  remarkably  elegant  little  volume.  Hi-r  translation  is 
executed  with  extreme  care  ;  her  memoir  of  Guicciardini  is  well-written  and  amply  informing  ;  her  parallel  passages 
are  chosen  with  singular  taste,  and  display  great  knowledge  of  the  writings  of  distinguished  political  philosophers." 

Britannia. 

GWILT.-AN  ENCYCLOPJ]DIA  OF  ARCHITECTURE; 

Historical,  Theoretical,  and  Practical.  By  Joseph  Gwilt,  Esq.  F.S.A.  Illustrated  with 
upwards  of  1000  Engravings  on  Wood,  from  Designs  by  J.  S.  Gwilt.  1  thick  vol.  Svo. 
containing  nearly  1300  closely-printed  pages,  ^'2.  12s.  6d.  cloth. 

HALL.- NEW    GENERAL    LARGE    LIBRARY  ATLAS   OF 

FIFTY-THREE  MAPS,  on  Colombier  Paper;  with  the  Divisions  and  Boundaries  carefully 
coloured.  Constructed  entirely  from  New  Drawings,  and  engraved  by  Sidney  Hall.  New 
Edition,  thoroughly  revised  and  corrected  ;  including  all  the  Alterations  rendered  necessary 
by  the  recent  Official  Surveys,  the  New  Roads  on  the  Continent,  and  a  careful  Comparison 
with  the  authenticated  Discoveries  published  in  the  latest  Voyages  and  Travels.  Folded  in 
half.  Nine  Guineas,  half-bound  in  russia;  full  size  of  the  Maps,  Ten  Pounds,  half-bd.  russia. 

HALSTED.-LIFE  AND  TIMES  OF  RICHARD  THE  THIRD, 

as  Duke  of  Gloucester  and  King  of  England:  in  which  all  the  Charges  against  him  are  care- 
fully investigated  and  compared  with  the  Statements  of  the  Cotemporary  Authorities.  By 
Caroline  A.  Halsted,  Author  of  "  The  Life  of  ^Margaret  Beaufort,  Mother  of  King  Henry 
VII."  and  "  Obligations  of  Literature  to  the  Mothers  of  England."  2  vols.  Svo!  with  a 
Portrait  from  an  Original  Picture  in  the  possession  of  the  Right  Hon.  Lord  Stafford,  never 
beforfr  engraved,  and  other  illustrations,  ^1.  10s.  cloth. 
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HANNAM.-THE  ECONOMY  OF  WASTE  MANURES : 

a  Treatise  on  the  Nature  and  Use  of  Neglected  Fertilizers.  By  John  Hannam.  Written  for 
the  Yorkshire  Agricultural  Society,  and  published  by  permission  of  the  Council.  A  New  Edit. 
Fcp.  8vo.  [In  the  press. 

HAND-BOOK  OE  TASTE; 

Or,  How  to  Observe  Works  of  Art,  especially  Cartoons,  Pictures,  and  Statues.  By  Fabius 
PiCTOR.    3d  Edition.    Fcp.  8vo.  3s.  boards. 

HANSARD. -TROUT  AND  SALMON  FISHING  IN  WALES. 

By  G.  A.  Hansard.    12mo.  6s.  6d.  cloth. 

HARRIS.-THE  HIGHLANDS  OF  ETHIOPIA; 

Being  the  Accout  of  Eighteen  Months'  Residence  of  a  British  Embassy  to  the  Christian  Court 
of  Shoa^  By  Major  Sir  W.  C.  Harris,  Author  of  "Wild  Sports  in  Southern  Africa,"  &c. 
2d  Edition.    3  vols.  8vo.  with  Map  and  Illustrations,  ^'2.  2s.  cloth. 

HAWES.-TALES  OF  THE  NORTH  AMERICAN  INDIANS, 

And  Adventures  of  the  Early  Settlers  in  America ;  from  the  landing  of  the  Pilgrim  Fathers, 
in  1620,  to  the  Time  of  the  Declaration  of  Independence.  By  Barbara  Hawes.  Fcp.  8vo. 
with  Frontispiece,  6s.  cloth. 

HAWKER.-INSTRUCTIONS  TO  YOUNG  SPORTSMEN 

In  all  that  relates  to  Guns  and  Shooting.  By  Lieut.-Col.  P.  Havs^ker.  9th  Edit,  corrected, 
enlarged,  and  improved,  with  Eighty-five  Plates  and  Woodcuts  by  Adlard  and  Branston,  from 
Drawings  by  C.  Varley,  Dickes,  &c.     8vo.  ^'1.  Is.  cloth. 

HAYDON.-LECTURES  ON  PAINTING  AND  DESIGN : 

Delivered  at  the  London  Institution,  the  Royal  Institution,  Albemarle  Street,  to  the  University 
of  Oxford,  &c.  By  B.  R.  Haydon,  Historical  Painter.  With  Designs  drawn  on  Wood  by 
the  Author,  and  engraved  by  Edward  Evans.    8vo.  12s.  cloth. 

*;(.*  A  Second  Volume  of  this  work  is  in  preparation. 

HENSLOW.-THE    PRINCIPLES    OF   DESCRIPTIVE   AND 

PHYSIOLOGICAL  BOTANY.  By  J.  S.  Henslow,  M.A.  F.L.S.  &c.  Fcp.  8vo.  with  Vignette 
Title,  and  nearly  70  Woodcuts,  6s.  cloth. 

HERON  (R.  M.)-PALESTRINA: 

A  Metrical  Romance.    By  Robert  M,  Heron,  Esq.    8vo.  8s.  6d. 

HERSCHEL.-A  TREATISE  ON  ASTRONOMY. 

By  Sir  John  Herschel.    New  Edition.    Fcp.  8vo.  Vignette  Title,  6s.  cloth. 

HERSCHEL.-A    PRELIMINARY    DISCOURSE    ON    THE 

STUDY  OF  NATURAL  PHILOSOPHY.  By  Sir  John  Herschel.  New  Edition.  Fcp.  8vo. 
with  vignette  title,  6s.  cloth. 

HINTS  ON  ETIQUETTE  AND  THE  USAGES  OF  SOCIETY: 

With  a  Glance  at  Bad  Habits.      By  Aycayos.      "Manners  make  the  man."     24th  Edition, 
revised  (with  additions)  by  a  Lady  of  Rank.    Fcp.  8vo.  2s.  6d.  cloth,  gilt  edges. 
General  Observations ;  Introductions— Letters  of  Introduction — Marriage— Dinners — Smoking ; 
Snuflf — Fashion — Dress — Music — Dancing— Conversation— Advice  to  Tradespeople — Visiting ; 
Visiting  Cards— Cards — Tattling— Of  General  Society. 

HISTORICAL  PICTURES  OF  THE  MIDDLE  AGES, 

In  Black  and  WTiite.  Made  on  the  spot,  from  Records  in  the  Archives  of  Switzerland.  By  a 
Wandering  Artist.    2  vols,  post  8vo.  [In  the  press. 

Contents  :— The  Nuns'  War— The  War  of  Two  Abbots— The  Passage  of  the  Great  St. 
Bernard— and  Bertha,  Queen  of  Transjurane  Burgundy. 

HOARE.— A  DESCRIPTIVE  ACCOUNT  OF  A  NEW  METHOD 

of  PLANTING  and  MANAGING  the  ROOTS  of  GRAPE  VINES.  By  Clement  Hoare, 
Author  of  "A  Treatise  on  the  Cultivation  of  the  Grape  Vine  on  Open  Walls."    l2mo.  5s.  cloth. 

HOARE.-A  PRACTICAL  TREATISE  ON  THE  CULTIVATION 

OF  THE  GRAPE  VINE  ON  OPEN  WALLS.  By  Clement  Hoare.  3d  Edition.  8vo. 
7s.  6d.  cloth. 

HOBBES.-ENGLISH  WORKS  OF  THOMAS  HOBBES, 

Of  Malmesbury;  now  first  collected  by  Sir  William  Molesvs^orth,  Bart.  16  vols.  8vo. 
8s.  cloth. 

*»*  Separately  :  the  English  W^orks,  in  11  vols.  ^5.  10s. ;  the  Latin  Works,  in  5  vols.  ^2.  10s. 
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HOLLAND —A  TREATISE  ON  THE   MANUFACTURES  IN 

METAL.    By  J.  Holland,  Esq.    3  vols.  fcp.  Vignette  Titles,  about  300  Woodcuts,  18s.  cloth. 

HOLLAND-MEDICAL  NOTES  AND  REFLECTIONS. 

By  Henry  Holland,  M.D.  F.R.S.  &c.  Fellow  of  the  Royal  College  of  Physicians,  Physician 
Extraordinary  to  the  Queen,  and  Physician  in  Ordinary  to  His  Royal  Highness  Prince  Albert. 
2d  Edition.    8vo.  18s.  cloth. 

HOOK  (DR.  W.  E.)-THE   LAST  DATS  OE  OUR  LORD'S 

MINISTRY  :  a  Course  of  Lectures  on  the  principal  Events  of  Passion  Week.  By  Walter 
Farquhar  Hook,  D  D.  Vicar  of  Leeds,  Prebendary  of  Lincoln,  and  Chaplain  in  Ordinary  to 
the  Qneen.    4th  Edition.    Fcp.  Svo.  6s.  cloth. 

HOOKER.-THE  BRITISH  FLORA, 

In  Two  Vols.  Vol.1;  comprising  Pha;nogamous  or  Flowering  Plants,  and  the  Ferns.  By  Sir 
William  Jackson  Hooker,  K.H.  LL.D.  F.R.A.  and  L.S.  &c.  &c  &c.  Fifth  Edition,  with 
Additions  and  Corrections  ;  and  173  Figures  illustrative  of  the  Umbelliferous  Plants,  the 
Composite  Plants,  the  Grasses,  and  the  Ferns.  Svo.  with  12  Plates,  14s.  plain ;  with  the 
plates  coloured,  24s.  cloth. 
Vol.  2,  in  Two  Parts,  comprising  the  Cryptogamia  and  Fungi,  completing  the  British  Flora,  and 
forming  Vol.  5,  Parts  1  and  2,  of  Smith's  English  Flora,  24s.  boards. 

HOOKER  AND  TAYLOR.-MUSCOLOGIA  RRITANNICA. 

Containing  the  Mosses  of  Great  Britain  and  Ireland,  systematically  arranged  and  described  ; 
with  Plates,  illustrative  of  the  character  of  the  Genera  and  Species.  By  Sir  W.  J.  Hooker 
and  T.  Taylor,  M.D.  F.L.S.,  &c.  2d  Edition,  Svo.  enlarged,  31s.  6d.  plain  ;  ^'3.  3s.  coloured. 

HORNE  (THE  REV.  T.  H.)-AN  INTRODUCTION  TO  THE 

CRITICAL  STUDY  and  KNOWLEDGE  of  the  HOLY  SCRIPTURES.  By  Thomas 
Hartwell  Horne,  B.D.  of  St.  John's  College,  Cambridge;  Rector  of  the  united  Parishes 
of  St.  Edmund  the  King  and  Martyr,  and  St.  Nicholas  Aeons,  Lombard  Street ;  Prebendary 
of  St.  Paul's.  A  New  Edition,  revised  and  corrected,  5  vols.  Svo.  with  numerous  Maps  and 
Facsimilies  of  Biblical  Manuscripts.  [Nearly  ready. 

HORNE  (THE  REV.  T.  H.)-A  COMPENDIOUS  INTRODUC- 

TION  to  the  STUDY  of  the  BIBLE.  By  Thomas  Hartwell  Horne,  B.D.  of  St.  John's 
College,  Cambridge.  Being  an  Analysis  of  his  "  Introduction  to  the  Critical  Study  and 
Knowledge  of  the  Holy  Scriptures."  7th  Edition,  corrected  and  enlarged.  12mo.  with  Maps 
and  other  Engravings,  9s.  boards. 

HORSE  (THE) ;  AND  HOW  TO  CHOOSE  HIM. 

By  Centaur.    Fcp.  Svo.  [In  the  press. 

HORSE,  (THE) ;  AND  HOW  TO  USE  HIM. 

By  Centaur.    Fcp.  Svo.  \Inthe  press. 

HORSLEY  (BISHOP).-BIBLICAL  CRITICISM 

On  the  first  Fourteen  Historical  Books  of  the  Old  Testament ;  and  on  the  first  Nine  Prophetical 
Books.  By  Samuel  Horsley,  LL.D.  F.R.S.  F.S.A.  Lord  Bishop  of  St.  Asaph.  2d  Edition, 
containing  Translations  by  the  Author  never  before  published,  together  with  copious  Indices. 
2  vols.  Svo.  sSl.  10s.  cloth. 

By  the  same  Author, 
THE  BOOK  of  PSALMS;  translated  from  the  Hebrew:  with  Notes,  explanatory  and  critical 
Fourth  Edition.    Svo.  12s.  cloth. 

HOWITT.-THE  RURAL  LIFE  OF  ENGLAND. 

By  William  Howitt.  3d  Edition,  corrected  and  revised.  Medium  Svo.  with  Engravings 
on  wood,  by  Bewick  and  Williams,  uniform  with  "  Visits  to  Remarkable  Places,"  21s.  cloth. 


Life  of  the  Aristocracy. 
Life  of  the  Agricultural  Population. 
Picturesque  and  Moral  Features  of  the  Country. 
Strong  Attachment  of  the  English  to  Country 
Life. 


The  Forests  of  England. 

Habits,  Amusements,  and  Condition  of  the 
People ;  in  which  are  introduced  Two  New 
Chapters,  descriptive  of  the  Rural  Watering 
Places,  and  Education  of  the  Rui"al  Population. 


HOWITT.-VISITS  TO  REMARKABLE  PLACES; 

Old  Halls,  Battle-Fie  Ids,  and  Scenes  illustrative  of  Striking  Passages  in  English  History  and 
Poetry.  By  William  Howitt.  New  Edition.  Medium  Svo.  with  40  Illustrations  by 
S.  Williams,  21s.  cloth. 
SECOND  SERIES,  chiefly  in  the  Counties  of  DURHAM  and  NORTHUMBERLAND,  with  a 
Stroll  along  the  BORDER.  Medium  Svo.  with  upwards  of  40  highly-finished  Woodcuts, 
from  Drawmgs  made  on  the  spot  for  this  work,  by  Messrs.  Carmichael,  Richardsons,  and 
Weld  Taylor,  21s.  cloth. 

HOWITT.-THE  RURAL  AND  SOCIAL  LIFE  OF  GERMANY : 

With  Characteristic  Sketches  of  its  Chief  Cities  and  Scenery.  Collected  in  a  General  Tour, 
and  during  a  Residence  in  that  Country  in  the  Years  1840-42.  By  William  Howitt, 
Author  of  "  The  Rural  Life  of  England,"  &c.    Med.  Svo.  with  above  50  Illustrations,  21s.  cloth. 
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HOWITT.-THE  STUDENT-LIFE  OF  GERMANY. 

From  the  Unpublished  MSS.  of  Dr.  Cornelius.  By  William  Howitt.  8vo.  with  24  Wood- 
Eagravings,  and  Seven  Steel  Plates,  21s.  cloth. 

HOWITT.-COLONISATION  AND  CHRISTIANITY: 

A.  Popular  History  of  the  Treatment  of  the  Natives,  in  all  their  Colonies,  by  the  Europeans. 
By  William  Howitt.    Post  8vo.  10s.  6d.  cloth. 

HOWITT.-THE  BOY'S  COUNTRY  BOOK: 

Being  the  real  Life  of  a  Country  Boy,  written  by  himself;  exhibiting  all  the  Amusements, 
Pleasures,  and  Pursuits  of  Children  in  the  Country.  Edited  by  William  Howitt,  Author 
of  "  The  Rural  Life  of  England,"  &c.    2d  Edition.    Fcp.  8vo.  with  40  Woodcuts,  8s.  cloth. 

HOWITT    (RICHARDA- IMPRESSIONS    OF   AUSTRALIA 

FELIX,  during  a  Four  Years'  Residencs  in  that  Colony :  with  particular  reference  to  the 
Prospects  of  Emigrants.  With  Notes  of  a  Voyage  round  the  World,  Australian  Poems,  &c. 
By  Richard  Howitt.    Fcp.  8vo.  7s.  cloth. 

HUDSON.-PLAIN  DIRECTIONS  FOR  MAKING  WILLS 

In  Conformity  with  the  Law,  and  particularly  with  reference  to  the  Act  7  Will.  4  and  1  Vict. 
c.  26.  To  which  is  added,  a  clear  Exposition  of  the  Law  relating  to  the  distribution  of  Per- 
sonal Estate  in  the  case  of  Intestacy ;  with  two  Forms  of  Wills,  and  much  useful  information, 
&c.  By  J.  C.  Hudson,  Esq.  13th  Edition,  corrected,  with  notes  of  cases  judicially  decided 
since  the  above  Act  came  into  operation.    Fcp.  8vo.  2s.  6d. 

HUDSON.-THE  EXECUTOR'S  GUIDE. 

By  J.  C.  Hudson,  Esq.  of  the  Legacy  Duty  Office,  London  ;  Author  of  "  Plain  Directions  for 
Making  Wills,"  and  "The  Parent's  Hand-book."    Fourth  Edition.    Fcp.  Svo.  5s.  cloth. 
*»*  These  two  works  may  be  had  in  one  volume,  7s.  cloth. 

HUDSON.-THE  PARENT'S  HAND-BOOK ; 

Or,  Guide  to  the  Choice  of  Professions,  Employments,  and  Situations  ;  containing  useful  and 
practical  Information  on  the  subject  of  placing  out  Young  Men,  and  of  obtaining  their  Edu- 
cation with  a  view  to  particular  occupations.  By  J.  C.  Hudson,  Esq.  Author  of  "  Plain 
Directions  for  Making  Wills."    Fcp.  8vo.  5s.  cloth. 

HUMBOLDT  (BARON).-BARON  HUMBOLDT'S  KOSMOS; 

Or,  General  Survey  of  the  Physical  Phenomena  of  the  Universe.  Translated,  with  the  Author's 
Sanction  and  Co-operation ,  under  the  superintendence  of  Lieutenant-Colonel  Edward  Sa  bine, 
F.R.S.  of  the  Royal  Artillery.    Post  Svo.  [In  the  press. 

*»*  This  translation  has  been  made  at  the  request  of  Baron  Von  Humboldt ;  and  the  sheets 
will  be  seen  by  him  before  their  publication. 

HUMPHREYS.-THE  ILLUMINATED  BOOKS  OF  THE 

MIDDLE  AGES.— A  History  of  Illuminated  Books,  from  the  IVth  to  the  XVIIth  Century. 
By  Henry  Noel  Humphreys.  Illustrated  by  a  Series  of  Specimens,  consisting  of  an  entire 
Page,  of  the  exact  Size  of  the  Original,  from  the  most  celebrated  and  splendid  MSS.  in  the 
Imperial  and  Royal  Libraries  of  Vienna,  Moscow,  Paris,  Naples,  Copenhagen,  and  Madrid  ; — 
rom  the  Vatican,  Escurial,  Ambrosian,  and  other  great  Libraries  of  the  Continent; — and 
from  the  rich  Public,  Collegiate,  and  Private  Libraries  of  Great  Britain  ;  superbly  printed  in 
Gold,  Silver,  and  Colours. 

In  course  of  publication  in  Parts.     Parts  1  and  2,  each  containing  Three  Plates,  with 
Descriptions,  Imperial  Quarto  (15  in.  by  11),  splendidly  printed,  in  gold,  silver,  and  colours, 
in  imitation  of  the  originals,  as  accurate  as  can  be  produced  by  mechanical  means,  12s. ; 
Large  Paper,  on  Half  Imperial  (214  in.  by  15),  to  prevent  folding  the  large  Plates,  21s. 
Six  Parts  to  form  a  Volume,  Four  Volumes  completing  the  work. 

HUNT.-RESEARCHES  ON  LIGHT : 

An  Examination  of  all  the  Phenomena  connected  with  the  Chemical  and  Molecular  Changes 
produced  by  the  Influence  of  the  Solar  Rays  ;  embracing  all  the  knovvn  Photographic  Pro- 
cesses, and  new  Discoveries  in  the  Art.  By  Robert  Hunt,  Keeper  of  Mining  Records, 
Museum  of  Economic  Geology.    Svo.  with  Plate  and  Woodcuts,  10s.  6d.  cloth. 

ILLUMINATED  CALENDAR  (THE).-THE  ILLUMINATED 

CALENDAR  and  HOME  DIARY  for  1846  ;  containing  12  pages  oi  facsimile  from  the  Calen- 
der of  the  rich  missal  of  the  Duke  of  Anjou,  styled  King  of  Sicily  and  Jerusalem;  also  24 
pages  of  Diary,  each  illuminated  with  an  elaborate  Border  taken  from  the  same  MS. ;  and  an 
Illuminated  Title.  The  binding  designed  from  the  framework  of  one  of  the  miniature  pictures 
of  the  same  MS.    Imperial  Svo.  42s.  bound  in  an  appropriate  ornamental  cover. 

"  In  every  point  of  view  a  tempting  volume — superb,  and  remarkable  for  its  exhibition  of  the  progress  of  this 
revived  fashion  of  book-adornment.  It  is  as  fanciful,  as  curious,  as  blilliant,  as  its  antecessor  of  last  year — the 
marvellous  '  Hours'  of  Anne  of  Brittany.  The  ornaments  in  gold  and  the  brightest  colours ;  flowers,  birds,grotesque 
figures,  saints,  apostles,  buildings,  &c.,  from  the  first  gay  page  to  the  last  Christmas  slaughter  of  a  black  hog  or 
boar,  are  redolent  of  the  refined  art  of  the  illuminators  of  the  close  of  the  XIV th  century." — Litekary  Gazette. 

E^  The  Illuminated  Calendar  and  Home  Diaiy,  for  1845  ;  copied  from  the  Manuscript  of 
the  "  Hours  of  Anne  of  Brittany."    Imp.  Svo.  in  emblazoned  printing  and  binding,  42s. 
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JACKSON-PICTORIAL  PLORA ; 

Or,  British  Botany  delineated,  in  1500  Lithographic  Drawings  of  all  the  Species  of  Flowering 
Plants  indigenous  to  Great  Britain  ;  illustrating  the  descriptive  works  on  English  Botany  of 
Hooker,  Lindley,  Smith,  &c.    By  Miss  Jackson.    8vo.  15s.  cloth. 

JAMES-LIVES  OE  MOST  EMINENT  FOREIGT^  STATESMEN. 

By  G.  P.  R.  James,  Esq.,  and  E.  E.  Crowe,  Esq.    5  vols.  fcp.  8vo.  Vignette  Titles,  30s.  cloth. 

JAMES. -A  HISTORY  OE  THE  LIFE  OF  EDWARD  THE 

BLACK  PRINCE,  and  of  various  Events  connected  therewith,  which  occurred  during  the 
Reign  of  Edward  ITL  King  of  England.  By  G.  P.  R.  James,  Esq.  2d  Edition.  2  vols.  fcp. 
8vo.  Map,  15s.  cloth. 

JEBB    (BISHOP).-PASTORAL    INSTRUCTIONS    ON    THE 

CHARACTER  and  PRINCIPLES  of  the  CHURCH  of  ENGLAND,  selected  from  his  former 
Publications.  By  John  Jebb,  D.D.  F.R.S.  late  Bishop  of  Limerick,  Ardfert,  and  Aghadoe. 
A  New  Edition.    Fcp.  8vo.  6s.  cloth. 

By  the  same  Author, 
PIETY  WITHOUT  ASCETICISM  ;   or,  the  Protestant  Kempis  :  a  Manual  of  Christian  Faith 
and  Practice,  selected  from  the  Writings  of  Scongal,  Charles  Howe,  and  Cudworth ;   with 
Corrections  and  occasional  Notes.    2d  Edition.    Fcp.  8vo.  7s.  cloth. 

JEBB   (BISHOP)   AND    KNOX   (ALEXANDER).  -  THIRTY 

YEARS'  CORRESPONDENCE  between  John  Jebb,  D.D.  F.  R.  S.  Bishop  of  Limerick,  Ardfert, 
Aghadoe,  and  Alexander  Kuox,  Esq.  M.R.I.A.  Edited  by  the  Rev.  Charles  Forster,  B.D. 
Rector  of  Stisted,  Essex,  and  one  of  the  Six  Preachers  in  the  Cathedral  of  Christ,  Canterbury, 
formerly  Domestic  Chaplain  to  Bishop  Jebb.    2d  Edit.    2  vols.  8vo.  288.  cloth. 

JEFFREY.  -  CONTRIBUTIONS     TO     THE    EDINBURGH 

REVIEW.    By  Francis  Jeffrey,  now  one  of  the  Judges  of  theCourt  of  Session  in  Scotland. 

4  vols.  8vo.  48s.  cloth. 

JOHNSON.-THE  FARMER'S  ENCYCLOPAEDIA, 

And  Dictionary  of  Rural  Affairs :  embracing  all  the  recent  Discoveries  in  Agricultural  Che- 
mistry, adapted  to  the  comprehension  of  unscientific  readers.  ByCuxHBERT  W.  Johnson, 
Esq.  F.R.S.  Barrister-at-Law,  Corresponding  Member  of  the  Agricultural  Society  of  Konigs- 
berg,  and  of  the  Maryland  Horticultural  Society ;  Author  of  several  of  the  Prize  Essays  of 
the  Royal  Agricultural  Society  of  England,  and  other  Agricultural  Works ;  Editor  of  the 
"  Farmer's  Almanack,"  &c.  1  thick  vol.  8vo.  illustrated  by  Wood  Engravings  of  the  best 
and  most  improved  Agricultural  Implements,  £1.  10s.  cloth. 

KANE.-ELEMENTS  OF  CHEMISTRY ; 

Including  the  most  Recent  Discoveries  and  Applications  of  the  Science  to  Medicine  and 
Pharmacy,  and  to  the  Arts.  By  Robert  Kane,  M.D.  M.R.I.A.,  Professor  of  Natural 
Philosophy  to  the  Royal  Dublin  Society.    8vo.  with  236  Woodcuts,  24s.  cloth. 

KATER  AND  LARDNER.-A  TREATISE  ON  MECHANICS. 

By  Captain  Kater  and  Dr.  Lardner.  New  Edition.  Fcp.  8vo.  Vignette  Title,  and  19 
Plates,  comprising  224  distinct  figures,  6s.  cloth. 

KEIGHTLEY.-OUTLINES  OF  HISTORY, 

From  the  Earliest  Period.  By  Thomas  Keightley,  Esq.  New  Edition,  corrected  and  con- 
siderably improved.    Fcp.  8vo.  6s.  cloth ;  or  6s.  6d.  bound. 

KEON  (M.  G.)-A  HISTORY  OF  THE  JESUITS, 

Literary,  Social,  and  Political,  from  the  Birth  of  Ignatius  Loyola  to  the  present  time.  By 
Miles  Gerald  Keon.    8vo.  [Preparing  for  publication.  ' 

KIRBY  &  SPENCE.— AN  INTRODUCTION  TO  ENTOMOLOGY; 

Or,  Elements  of  the  Natural  History  of  Insects  :  comprising  an  account  of  noxious  and  useful 
Insects,  of  their  Jletamorphoses,  Food,  Stratagems,  Habitations,  Societies,  Motions,  Noises, 
Hybernation,  Instinct,  &c.  By  W.  Kirby,  M.A.  F.R.S.  &  L.S.  Rector  of  Barham  ;  and  W. 
Spence,  Esq.  F.R.S.  &  L.S.    6th  Edit,  corrected  and  much  enlarged.    2  vols.  8vo.  31s.  6d.  cloth. 

KNOX  (ALEXANDER)  .-REMAINS  OF  ALEXANDER  KNOX, 

Esq.  of  Dublin,  M.R.I.A  ,  containing  Essays,  chiefly  explanatory,  of  Chtistian  Doctrine,  and 
Confidential  Letters,  with  Private  Papers,  illustrative  of  the  Writer's  Character.  Sentiments, 
and  Life.    3d  Edition,  4  vols.  Svo,  £1.  8s.  cloth. 

LAING.-NOTES  ON  THE  SCHISM  FROM  THE  CHURCH  OF 

ROME,  called  the  GERMAN-CATHOLIC  CHURCH,  instituted  by  J.  Ronge  and  I.  Czerzki, 
in  October  1844,  on  occasion  of  the  Pilgrimage  to  the  Holy  Coat  at  Treves.  By  S.  Laing, 
Esq.  Author  of  "  Notes  of  a  Traveller,"  "The  Chronicles  of  the  Kings  of  Norway,"  &c. 
2d  Edition.    Fcp.  8vo.  5s.  cloth. 
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LAING.-THE  CHUONICLE  OP  THE  KINGS  OE  NORWAY, 

From  the  Earliest  Period  of  the  History  of  the  Northern  Sea  Kin^s  to  the  Middle  of  the  Twelfth 
Century,  commonly  called  The  Heimskringla.  Translated  from  the  Icelandic  of  Snorro 
Sturleson,  with  Notes,  and  a  Preliminary  Discourse,  by  Samuel  Laing,  Author  of  "  Notes 
of  a  Traveller,"  &c.    3  vols.  8vo.  36s.  cloth. 

LAING.-JOURNAL  OE  A  RESIDENCE  IN  NORWAY, 

During  the  years  1834, 1835,  and  1836 ;  made  with  a  view  to  inquire  into  the  Rural  and  Political 
Economy  of  that  Country,  and  the  Condition  of  its  Inhabitants.  By  Samuel  Laing,  Esq. 
2d  Edition.    8vo.  14s.  cloth. 

LAING.-NOTES  OF  A  TRAVELLER, 

On  the  Social  and  Political  State  of  France,  Prussia,  Switzerland,  Italy,  and  other  parts  of 
Europe,  during  the  present  century.    By  Samuel  Laing,  Esq.    2d  Edition.    Svo.  16s.  cloth. 

LAING -A  TOUR  IN  SWEDEN, 

In  1838 ;  comprising  observations  on  the  Moral,  Political,  and  Economical  State  of  the  Swedish 
Nation.    By  Samuel  Laing,  Esq.    Svo.  12s.  cloth. 

LAPLACE  (THE  MARQUIS  DE).-THE  SYSTEM  OE  THE 

WORLD.  By  M.  Lb  Marsuis  De  Laplace.  Translated  from  the  French,  and  elucidated 
with  Explanatory  Notes.  By  the  Rev.  Henry  H.  Harte,  F.T.C.D.  M.R.I.A.  2  vols.  Svo. 
24s.  boards. 

LARDNER'S  CABINET  CYCLOPiEDIA; 

Comprising  a  Series  of  Original  Works  On  History,  Biography,  Literature,  the  Sciences,  Arts, 
and  Manufactures.     Conducted  and  edited  by  Dr.  Lardner. 
The  Series,  complete,  in  One  Hundred  and  Thirty-three  Volumes,  ^39.  18s.     The  works, 
separate,  6s.  per  volume. 

LARDNER  AND  WALKER.-A  TREATISE  ON  ELECTRICITY, 

MAGNETISM,  and  METEOROLOGY.  By  D.  Lardner,  LLD.  F.R.S.,  and  C.  V.  Walker, 
Secretary  of  the  Electrical  Society.  2  vols.  fcp.  Svo.  with  Vignette  Titles,  12s.  cloth. 

LARDNER.-A  TREATISE  ON  HEAT. 

By  D.  Lardner,  LL.D.,  &c.    Fcp.  Svo.  with  Woodcuts  and  Vignette  Title,  6s.  cloth. 

LARDNER.-A  TREATISE  ON  HYDROSTATICS  AND  PNEU- 

MATICS.    By  Dr.  Lardner.    New  Edition.    Fcp.  Svo.  6s.  cloth. 

LARDNER.-A  TREATISE  ON  ARITHMETIC. 

By  D.  Lardner,  LL.D.  F.R.S.    Fcp.  Svo.  with  Vignette  Title,  6s.  cloth. 

LARDNER.-A  TREATISE  ON  GEOMETRY, 

And  its  Application  to  the  Arts.  By  Dr.  Lardner.  Fcp.  Svo.  Vignette  Title,  and  upwards 
of  200  figures,  6s.  cloth. 

L.  E,  L.-THE  POETICAL  WORKS  OF  LETITIA  ELIZABETH 

LANDON.     New  Edition,  4  vols.  fcp.  Svo.  with  lUusti-ations  by  Howard,  &c.  28s.  cloth 

lettered ;  or  handsomely  bound  in  morocco,  with  gilt  edges,  ^2.  4s. 

The  following  Works  separately; — 
The  IMPROVISATRICE.  Fcp.  10s.  6d.  cloth,  i  The  GOLDEN  VIOLET.  Fcp.  Svo.  10s.  6d.  cloth. 
The  VENETIAN  BRACELET.  10s. 6d.  cloth.  1  The  TROUBADOUR.    Fcp.  Svo.  10s.  6d.  cloth. 

LEE.-TAXIDERMY; 

Or,  the  Art  of  Collecting,  Preparing,  and  Mounting  Objects  of  Natural  History.  For  the 
use  of  Museums  and  Travellers.  By  Mrs.  R.  Lee  (formerly  Mrs.  T.  E.  Bowdich),  Author  of 
"Memoirs  of  Cuvier,"  &c.  6th  Edition,  improved,  with  an  account  of  a  Visit  to  Walton 
Hall,  and  Mr.  Waterton's  method  of  Preserving  Animals.  Fcp.  Svo.  with  Wood  Engravings, 
7s.  cloth. 

LEE.-ELEMENTS  OF  NATURAL  HISTORY, 

For  the  use  of  Schools  and  Young  Persons :  comprising  the  Principles  of  Classification, 
interspersed  with  amusing  and  instructive  original  Accounts  of  the  most  remarkable  Animals. 
By  Mrs.  R.  Lee  (formerly  Mrs.  T.  E.  Bowdich),  Author  of  "Taxidermy,"  "Memoirs  of 
Cuvier,"  &c.  12mo.  with  Fifty-five  Woodcuts,  7s.  6d.  bound. 

LEFEVRE  (SIR  G.)-AN  APOLOGY  FOR  THE  NERYES; 

Or,  their  Importance  and  Influence  in  Health  and  Disease.  By  Sir  George  Lefevre,  M.D. 
Fellow  of  the  Royal  College  of  Physicians ;  late  Physician  to  the  British  Embassy  at  the  Court 
of  St.  Petersburgh,  &c. ;  Author  of  "The  Life  of  a  Travelling  Physician,"  "Thermal  Com- 
fort," &c.    Post  Svo.  9s.  cloth. 


LEMPRIERE— A  CLASSICAL  DICTIONARY; 

Containing  a  copious  Account  of  all  the  proper  Names  mentioned  in  Ancient  Authors;  with 
the  Value  of  Coins,  Weights,  and  Measures,  used  amongst  the  Greeks  and  Romans;  and  a 
Chronological  Table.    By  T.  Lempbiere,  D.D.    20th  Edition,  corrected.    8vo.  9s.  cloth. 

LEREBOURS  (N.  P.)-A  TREATISE  ON  PHOTOGRAPHY ; 

Containing  the  latest  Discoveries  appertaining  to  the  Daguerreotype.  Compiled  from 
Communications  by  MM.  Daguerre  and  Arago,  and  other  eminent  Men  of  Science.  By  N.  P. 
Lerebours,  Optician  to  the  Observatory,  Paris,  &c.  Translated  by  J.  Egerton.  Post  8vo. 
with  Plate,  7s.  6d.  cloth. 

LESLIE  (C.  R.)-MEMOIRS  OF  THE  LIFE  OF  JOHN  CON- 

STABLE,  Esq.  R.A.  Composed  chiefly  of  his  Letters.  By  C.  R.  Leslie,  R.A.  Second 
Edition.,  with  further  Extracts  from  his  Correspondence.  Small  4to.  with  two  Portraits  (one 
from  anew  Sketch,  by  Mr.  Leslie,  and  a  Plate  of  "  Spring,"  engraved  by  Lucas).  21s.  cloth. 

LIFE  OF  A  TRAVELLING  PHYSICIAN  (THE), 

From  his  first  Introduction  to  Practice  ;  including  20  Years'  Wanderings  throughout  the 
greater  part  of  Europe.  By  the  late  Sir  George  Lefevre.  3  vols,  post  8vo.  3  coloured 
Plates,  31s.  6d.  cloth. 

LINDLEY.-INTRODUCTION  TO  BOTANY. 

By  Prof.  J.  Lindley,  Ph.D.  F.RS.  L.S.  &c.  3d  Edition  with  Corrections  and  considerable 
Additions.    8vo.  with  Six  Plates  and  numerous  Woodcuts,  18s.  cloth. 

LINDLEY.-FLORA  MEDICA; 

A  Botanical  Account  of  all  the  most  important  Plants  used  in  Medicine,  in  different  Parts  of 
the  World.    By  John  Lindley,  Ph.D.,  F.R.S.,  &c.    8vo.  18s.  cloth. 

LINDLEY.-A  SYNOPSIS  OF  THE  BRITISH  FLORA, 

Arranged  accordingto  the  Natural  Orders.  By  Professor  John  Lindley,  Ph.D.,  F.R.S.,  &c. 
3d  Edition,  with  numerous  additions,  corrections,  and  improvements,  12rao.  10s.  6d.  cloth. 

LINDLEY.-THE  THEORY  OF  HORTICULTURE; 

Or,  an  Attempt  to  explain  the  Principal  Operations  of  Gardening  upon  Physiological  Prin- 
ciples.   By  John  Lindley,  Ph.D.,  F.R.S.    8vo.  with  illustrations  on  Wood,  12s.  cloth. 

LINDLEY.-GUIDE  TO  ORCHARD  AND  KITCHEN  GARDEN; 

Or,  an  Account  of  the  most  valuable  Fruits  and  Vegetables  cultivated  in  Great  Britain  :  with 
Kalendars  of  the  Work  required  in  the  Orchard  and  Kitchen  Garden  during  ever>'  month  in  the 
year.    By  G.  Lindley,  C.M.H.S.    Edited  by  Prof  Lindley.    8vo.  16s.  bds. 

LINWOOD  (WJ-ANTHOLOGIA  OXONIENSIS, 

Sive  Florilegium  e  lusibus  poeticis  diversonim  Oxoniensium  Greecis  et  Latinis  decerptum. 
Curante  Gulielmo  Linwood,  M.A.  ^dis  Christi  Alummo.  [In  the  press. 

LLOYD -A  TREATISE  ON  LIGHT  AND  VISION. 

By  the  Rev.  H.  Lloyd,  M.A.,  Fellow  of  Trin.  Coll.  Dublin.    8vo.  15s.  boards. 

LORIMER.-LETTERS  TO  A  YOUNG  MASTER  MARINER, 

On  some  Subjects  connected  with  his  Calling.  By  Charles  LoRiMtR.  3d  Edition.  12mo. 
with  an  Appendix,  5s.  6d.  cloth. 

LOUDON  (MRS.)-THE  LADY'S  COUNTRY   COMPANION; 

Or,  How  to  Enjoy  a  Country  Lite  Rationally.  By  Mrs.  Loudon,  Author  of  "  Gardening  for 
Ladies,"  &c.  New  Edition.  Fcp.  8vo.  with  an  Engraving  on  Steel,  and  Illustrations  on  Wood, 
7s.  6d.  cloth. 

LOUDON.-SELF-INSTRUCTION 

For  Young-  Gardeners,  Foresters,  Bailifts,  Land  Stewards,  and  Farmers ;  in  Arithmetic,  Book- 
keeping', Geometiy,  Mensuration,  Practical  Trigonometry,  Mechanics,  Land-Surveying", 
LeveUin^j  Planning^  and  Mapping,  Architectural  drawing,  and  Isometrical  Projection  and 
Perspective  ;  with  Examples  shewing  their  applications  to  Horticulture  and  Agricultural  Pur- 
poses. By  the  late  J.  C.  Loudon,  F.L.S.  H.S.  &c.  With  a  Portrait  of  Mr.  Loudon,  and  a 
Memoir  by  Mrs.  Loudon.    8vo.  with  Wood  Engravings,  7s.  6d,  cloth. 

"  This  work  is  intended  for  a  guide  to  the  young  gardener,  bailiff,  &c.  in  the  higher  and  more  scientific  branches 
of  their  professions.  It  is  in  form  a  collection  of  plain  and  practical  treatises,  linked  together  by  their  connexion 
with  horticultural  and  agricultural  pursuits.  The  use  of  such  a  volume  to  fit  an  intelligent  man  for  a  superior  station 
is  evident.  Indeed,  a  slight  examination  of  its  contents  is  sufficient  to  confirm  Mr.  Loudon's  opinion  of  its 
usefulness.  To  superior  gardeners,  foresters,  land- stewards,  bailiffs,  and  farmers,  it  supplies  a  mass  of  sound 
instruction,  which  can  no  where  else  be  found  combined  in  the  same  space,  or  given  in  so  lucid  a  style." — Bsitannia.. 

LOUDON.-AN  ENCYCLOPEDIA  OF  GARDENING; 

Presenting-,  in  one  systematic  view,  the  History  and  Present  State  of  Gardening  in  all  Coun- 
tries, and  its  Theory  and  Practice  in  Great  Britain :  with  the  Management  of  the  Kitchen 
Garden,  the  Flower  Garden,  Laying-out  Grounds,  &c.  By  J.  C.  Loudo.n,  F.L.S.  &c.  A  New 
Edition,  enlarged  and  much  improved.  1  large  vol.  8vo.  >Yith  nearly  1,000  Engravings  on  Wood, 
50s.  cloth. 
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LOUDON -AN  ENCYCLOPJIDIA  OP  TREES  AND  SHRUBS; 

being  the  "  Arboretum  et  Fruticetum  Britannicum"  abridg-ed :  containing-  the  Hardy  Trees 
and  Shrubs  of  Great  Britain,  Native  and  Foreign,  Scientifically  and  Popularly  Described ; 
■with  their  Propagation,  Culture,  and  Uses  in  the  Arts ;  and  with  Engravings  of  nearly  all 
the  Species.  Adapted  for  the  use  of  Nurserymen,  Gardeners,  and  Foresters.  By  J.  C. 
Loudon,  F.L.S.  &c.    1  large  vol.  8vo.  with  2000  Engravings  on  Wood,  £1. 10s.  cloth. 

The  Original  Work  may  be  had  in  8  vols.  8vo.  with  above  400  Octavo  Plates  of  Trees,  and 
upwards  of  2500  Woodcuts,  ^10,  cloth. 

LOUDON.-AN  ENCYCLOPAEDIA  OF  AGRICULTURE; 

Comprising  the  Tlieory  and  Practice  of  the  Valuation,  Transfer,  Laying-out,  Improvement, 
and  Management  of  Landed  Property,  and  of  the  Cultivation  and  Economy  of  the  Animal  and 
Vegetable  productions  of  Agriculture :  including  all  the  latest  Improvements,  a  general  History 
of  Agriculture  in  all  Countries,  a  Statistical  View  of  its  present  State,  with  Suggestions  for 
its  future  progress  m  the  British  Isles  ;  and  Supplement,  bringing  down  the  work  to  the  year 
1844.  By  J.  C.  Loudon,  F.L.G.Z.and  H.S.  &c.  5th  Edtiion,  1  large  vol.  8 vo.  with  upwards 
of  1100  Engravings  on  Wood,  by  Branston,  £1.  10s.  cloth. 

The  Supplement,  bringing  down  Improvements  in  the  art  of  Field-Culture  from  1831  to 
1844  inclusive,  comprising  all  the  previous  Supplements,  and  illustrated  with  65  Engravings 
on  Wood,  may  be  had  separately,  5s.  sewed. 

LOUDON.-AN  ENCYCLOPAEDIA  OF  PLANTS; 

Including  all  the  Plants  which  are  now  found  in,  or  have  been  introduced  into.  Great  Britain  ; 
giving  their  Natural  History,  accompanied  by  such  descriptions,  engraved  figures,  and 
elementary  details,  as  may  enable  a  beginner,  who  is  a  mere  English  reader,  to  discover  the 
name  of  every  Plant  which  he  may  find  in  flower,  and  acquire  all  the  information  respecting 
it  which  is  useful  and  interesting.  The  Specific  Characters  by  an  Eminent  Botanist ;  the 
Drawings  by  J.  D.  C.  Sowerby,  F.L.S.  A  New  Edition,  with  New  Supplement,  com- 
prising every  desirable  particular  respecting  all  the  Plants  originated  in,  or  introduced  into, 
Britain  between  the  first  publication  of  the  work,  in  1829,  and  January  1840:  with  a  new 
General  Index  to  the  whole  work.  Edited  by  J.  C.  Loudon,  prepared  by  W.  H.  Baxter,  Jun. 
and  revised  by  George  Don,  F.L.S. ;  and  800  new  Figures  of  Plants  on  Wood,  from  Drawings 
by  J.  D.  C.  Sowerby,  F.L.S.  1  very  large  vol.  8vo.  with  nearly  10,000  Wood  Engravings, 
di%.  13s.  6d.  cloth The  last  Supplement,  separately,  8vo.  15s.  cloth. 

LOUDON.-HORTUS  BRITANNICUS : 

A  Catalogue  of  all  the  Plants  indigenous  to  or  introduced  into  Britain.  The  3d  Edition, 
with  a  NEwSuppLEMENT,prepared,  under  the  direction  of  J.  C.Loudon,  by  W.  H.  Baxter, 
and  revised  by  George  Don,  F.L.S.    8vo.  31s.  6d.  cloth. 

The  Supplement  separately,  8vo.  2s.  6d.  sewed. 

The  later  Supplement sejoarafeZ^,  8s. 

LOUDON.-AN  ENCYCLOPEDIA  OF  COTTAGE,  FARM,  AND 

VILLA  ARCHITECTURE  and  FURNITURE.  Containing  Designs  for  Cottages,  Villas,  Farm 
Houses,  Farmeries,  Country  Inns,  Public  Houses,  Parochial  Schools,  &c. ;  with  the  requisite 
Fittings-up,  Fixtures,  and  Furniture,  and  appropriate  Offices,  Gardens,  and  Garden  Scenery: 
each  Design  accompanied  by  Analytical  and  Critical  Remarks  illustrative  of  the  Principles  of 
Architectural  Science  and  Taste  on  which  it  is  composed,  and  General  Estimates  of  the  Expense. 
By  .T.  C.  Loudon,  F.L.S.  &c.  New  Edition,  corrected,  with  a  Supplement,  containing  160 
additional  pages  of  letter-press  and  nearly  300  new  engravings,  8vo.  with  more  than  2000 
Engravings  on  Wood,  £Z.  3s.  cloth.— The  Supplement,  separately,  8vo.  7s.  6d.  sevfed. 

LOUDON.-HORTUS  LIGNOSIS  LONDINENSIS; 

Or,  a  Catalogue  of  all  the  Ligneous  Plants  cultivated  in  the  neighbourhood  of  London.  To 
which  are  added  their  usual  prices  in  Nurseries.   By  J.  C.  Loudon,  F.L.S.  &c.  8vo.  7s.  6d.  cl. 

LOUDON. -THE    SUBURBAN    GARDENER    AND  VILLA 

COMPANION  :  comprising  the  Choice  of  a  Villa  or  Suburban  Residence,  or  of  a  situation  on 
which  to  form  one ;  the  Arrangement  and  Furnishing  of  the  House ;  and  the  Laying-out, 
Planting,  and  general  Management  of  the  Garden  and  Grounds;  the  wholeadapted  forgrounds 
from  one  perch  to  fifty  Bcres  and  upwards  in  extent;  intended  for  the  instruction  of  those 
who  know  little  of  Gardening  or  Rural  Affairs,  and  more  particularly  for  the  use  of  Ladies. 
By  J.  C.  LouBON,  F.L.S.  &c.    8vo.  with  above  300  Wood  Engravings,  20s.  cloth. 

LOW.-THE  BREEDS  OF  THE  DOMESTICATED  ANIMALS 

Of  Great  Britain  Described.  By  David  Low,  Esq.  F.R.S.E.  Professor  of  Agriculture  in  the 
University  of  Edinburgh ;  Member  of  the  Royal  Academy  of  Agriculture  of  Sweden ;  Corre- 
sponding Member  of  the  Conseil  Royal  d'Agriculture  de  France,  of  the  Soci^t^  Royale  et 
Centrale,  &c.  &c.  The  Plates  from  Drawings  by  W.  Nicholson,  R.S.A.  reduced  from  a  Series 
of  Oil  Paintings,  executed  for  the  Agricultural  Museum  of  the  University  of  Edinburgh,  by 
W.  Shiels,  R.S.A.  2  vols,  atlas  quarto,  with  56  plates  of  animals,  beautifully  coloured  after 
Nature,  ^"16. 16s.  half-bound  in  morocco.— Or  in  four  separate  portions,  as  follow : 

The  OX.    1  vol.  atlas  quarto,  with  22  plates,  ^6. 16s.  6d.  half-bound  in  morocco. 

The  SHEEP.    1  vol.  atlas  quarto,  with  21  plates,  £6.  16s.  6d.  half-bound  in  morocco. 

The  HORSE.    1  vol.  atlas  quarto,  with  8  plates,  £i,  half-bound  in  morocco. 

The  HOG.    1  vol.  atlas  quarto,  with  5  plates,  £2.  2s.  half-bound  in  morocco. 


LOW. -ON  THE  DOMESTICATED   ANIMALS   OE   GREAT 

BRITAIN ;  comprehending  the  Natural  and  Economical  History  of  the  Species  and  Breeds; 
Illustrations  of  the  Properties  of  External  Form ;  and  Observations  on  the  Principles  and 
Practice  of  Breeding.  By  David  Low,  Esq.  F.R.S.E.  Professor  of  Agfriculture  in  the  Uni- 
versity of  Edinburgh ;  Member  of  the  Royal  Academy  of  Agriculture  of  Sweden ;  Corre- 
sponding Member  of  the  Conseil  Royal  d'AgricuIture  de  France,  of  the  Soci^te  Royal  et  Cen- 
trale,  &c. ;  Author  of  "  Elements  of  Practical  Agriculture,"  "  Illustrations  of  the  Breeds  of 
the  Domesticated  Animals  of  the  British  Islands,"  *'  On  Landed  Property  and  the  Economy  of 
Estates,"  &c.    8vo.  with  Engravings  on  Wood,  25s.  cloth. 

*'Prof.  Low's  work  appears  to  us  to  treat  fully  of  every  branch  of  the  subject  of  cattle-breeding  which  can  be  of 
service  to  the  farmer.  The  improvement  of  sods,  and  fitting  them  for  specific  purposes;  shewing  by  what  means 
and  to  what  extent  the  alteration  of  certain  component  parts  is  produced,  and  how  the  loss  can  be  repaired  ; 
demonstrating  the  danger  of  pursuing  similar  systems  under  different  circumstances,  and  that  what  is  good  at  first 
may  become  bad  by  continuance  ;  laying  down  rules  for  cultivation,  for  grazing,  and  for  suiting  the  breeds  of  animals 
to  the  localities  and  climates  when  they,  as  it  were,  transform  themselves,  by  degrees,  to  the  necessities  of  their 
conditions;  all  these  and  many  more  kindred  matters  are  handled  by  Mr.  Low  with  masterly  ability,  the  result  of 
careful  observation  and  prolonged  experience.  We  cannot  too  strongly  recommend  his  work  as  a  treatise  and  vade 
mecum  to  every  cultivator  of  British  land." — Literary  Gazette. 

LOW.-AN  INQUIRY  INTO  THE  NATURE  OE  THE  SIMPLE 

BODIES  of  CHEMISTRY.  By  David  Low,  Esq.  F.R.S.E,  Prof,  of  Agriculture  in  the 
University  of  Edinburgh.    8vo.  6s.  cloth. 

LOW  (PROEESSOR).-ON  LANDED  PROPERTY 

And  the  ECONOMY  of  ESTATES ;  comprehending  the  Relation  of  Landlord  and  Tenant, 
and  the  Principles  and  Forms  of  Leases ;  Farm-Buildings,  Enclosures,  Drains,  Embank- 
ments, and  other  Rural  Works ;  Minerals;  and  Woods.  By  David  Low,  Esq.  F.R.S.E. 
Professor  of  Agriculture  in  the  University  of  Edinburgh,  &c. ;  Author  of  "  Elements  of 
Practical  Agriculture,"  &c.    8vo.  with  numerous  Wood  Engravings,  21s.  cloth. 

LOW-ELEMENTS  OE  PRACTICAL  AGRICULTURE; 

Comprehending  the  Cultivation  of  Plants,  the  Husbandry  of  the  Domestic  Animals,  and  the 
Economy  of  the  Farm.  By  D.  Low,  Esq.  F-R.S.E.,  Prof,  of  Agriculture  in  University  of  Edin- 
burgh. 4th  Edit,  with  Alterations  and  Additions,  and  above  200  Woodcuts.    8vo.  21s.  cloth. 

MACAULAY.-CRITICAL  AND  HISTORICAL  ESSAYS  CON- 

TRIBUTED  to  The  EDINBURGH  REVIEW.  By  the  Right  Hon.  Thomas  Babington 
Macaulay.    3d  Edition.    3  vols.  8vo.  36s.  cloth. 

MACAULAY.-LAYS  OE  ANCIENT  ROME. 

By  the  Right  Hon.  Thomas  Babington  Macaulay.    7th  Edition.  Crown  8vo.  IDs.  6d.  cloth. 

MACKAY  (CHARLES)-THE  SCENERY  AND  POETRY  OE 

THE  ENGLISH  LAKES ;  a  Summer  Ramble.  By  Charles  Mackay,  Esq.  Author  of 
"Legends  of  the  Isles,"  "The  Salamandrine,"  "The  Thames  and  its  Tributaries,"  &c. 
8vo.  with  beautiful  Wood  Engravings  from  Original  Sketches.  [Just  read!/. 

MACKENZIE.-THE  PHYSIOLOGY  OE  VISION. 

By  W.  Mackenzie,  M.D.,  Lecturer  on  the  Eye  in  the  University  of  Glasgow.  8vo.  with 
Woodcuts,  lOs.  6d.  boards. 

MACKINNON. -THE   HISTORY   OE   CIVILISATION. 

By  Wm.  Alexander  MacKinnon,  F.R.S.,  M.P.  for  Lymington.    2  vols.  8vo.  24s.  cloth. 

MACKINTOSH  (SIR  JAMES).— THE  LIFE  OE  SIR  THOMAS 

MORE.  By  the  Right  Hon.  Sir  James  Mackintosh.  Reprinted  from  the  Cabinet  Cyclo- 
paedia ;  and'  intended  as  a  Present  Book  or  School  Prize.  Fcp.  8vo.  with  Portrait,  5s.  cloth ; 
or  bound  in  vellum  gilt  {old  style),  Ss. 

MACKINTOSH  (SIR  JAMES).-SIR  JAMES  MACKINTOSH'S 

MISCELLANEOUS  WORKS ;  including  his  Contributions  to  The  Edinburgh  Review. 
Edited  by  Robert  James  Mackintosh,  Esq.    3  vols.  8vo.  42s.  cloth. 

MACKINTOSH,  &c.-THE  HISTORY  OE  ENGLAND. 

By  Sir  James  Mackintosh  ;  W.  Wallace,  Esq. ;  and  Robert  Bell,  Esq.  10  vols.  fcp. 
8vo.  with  Vignette  Titles,  ^'3.  cloth. 

M'CULLOCH.- A  DICTIONARY,  PRACTICAL,  THEORETI- 
CAL, AND  HISTORICAL,  OF  COMMERCE  AND  COMMERCIAL  NAVIGATION.  Illus- 
trated with  Maps  and  Plans.  By  J.  R.M'Culloch,  Esq.  An  entirely  New  Edition,  corrected 
throughout,  enlarged,  and  improved  ;  with  a  Supplement.  1  thick  vol.  8vo.  50s.  cloth ;  or  55s. 
strongly  half- bound  in  russia,  with  flexible  back. 

*»*  This  edition,  which  has  been  carefully  corrected,  comprises,  besides  the  new  Tariff,  the 
new  Acts  relating  to  Banking,  the  Sugar  Trade,  Navigation  and  Customs,  the  hiring  of 
Seamen,  &c. ;  and  is  further  enriched  with  valuable  information  from  all  parts  of  the  world. 

The  Supplement,  for  the  use  of  purchasers  of  the  last  Edition,  may  be  had  separately, 
price  3s.  6d. 
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M'CULLOCH.-A  DICTIONARY,  GEOGRAPHICAL,  STATIS- 

TICAL,  AND  HISTORICAL,  of  the  various  Countries,  Places,  and  Principal  Natural  Objects 
in  tlie  WORLD.  By  J.  R.  M'Culloch,  Esq.  A  New  Edition.  2  thick  vols.  8vo.  with  Six 
Larsre  Maps,  aSi.  cloth. 

***  The  new  Articleson  the  British  Empire,  England,  Ireland,  and  Scotland,  have  been  printed 
separately,  as  a  Supplement  to  the  former  Edition.  They  comprise  a  pretty  full  Account  of 
the  Present  State  of  the  British  Empire.    8vo.  5s.  sewed. 

M'CULLOCH. -THE  LITERATURE  OE  POLITICAL  ECO- 

NOMY  ;  being-  a  Classified  Catalog^ue  of  the  principal  Works  in  the  different  departments  of 
Political  Economy,  with  Historical,  Critical,  and  Biographical  Notices.  By  J.  R.  M'Culloch, 
Esq.    8vo.  14s.  cloth. 

M'CULLOCH. -A  TREATISE  ON  THE  PRINCIPLES  AND 

PRACTICAL  INFLUENCE  of  TAXATION  and  the  FUNDING  SYSTEM.  By  J.  R. 
M'Culloch,  Esq     8vo.  15s.  cloth. 

MAITLAND   (DR.  CHARLES).  -  THE  CHURCH   IN   THE 

CATACOMBS ;  beirifr  a  Description  of  the  Church  existing-  in  Rome  during  the  First  Four 
Centuries,  illustrated  by  the  Remains  belonging  to  the  Catacombs  of  Rome,  including  the 
contents  of  the  Lapidarian  Gallery  of  the  Vatican,  and  other  unpublished  Collections.  The 
materials  obtained  during  a  two  years'  residence  in  Rome.  By  Charles  Maitland,  M.D. 
8vo.  illustrated  with  very  numerous  Engravings  on  Wood.  [In  the  press. 

MARCET --CONVERSATIONS  ON  CHEMISTRY; 

In  which  the  Elements  of  that  Science  are  familiarly  Explained  and  Illustrated  by  Experiments. 
14th  Edition,  enlarged  and  corrected.    2  vols.  fcp.  8vo.  14s.  cloth. 

MARCET.-CONVERSATIONS  ON  NATURAL  PHILOSOPHY; 

In  which  the  Elements  of  that  Science  are  familiarly  explained,  and  adapted  to  the  compre- 
hension of  Young  Persons.  10th  Edition,  enlarged  and  corrected  by  the  Author.  Fcp.  8vo. 
with  23  Plates,  10s.  6d.  cloth. 

MARCET.-CONVERSATIONS  ON  POLITICAL  ECONOMY; 

In  which  the  Elements  of  that  Science  are  familiarly  explained.  7th  Edition  revised  and 
enlarged.    Fcp.  8vo.  7s.  6d.  cloth. 

MARCET.-CONVERSATIONS   ON   VEGETABLE  PHYSIO- 

LOGY;  comprehending  the  Elements  of  Botany,  with  their  application  to  Agriculture. 
3d  Edition.    Fcp.  8vo.  with  4  Plates,  9s.  cloth. 

MARCET.-CONVERSATIONS  ON  LAND  AND  WATER. 

3d  Edition,  revised  and  corrected.  Fcp.  8vo.  with  coloured  Map,  showing  the  comparative 
altitude  of  Mountains,  5s.  6d.  cloth. 

MARCET.-CONVERSATIONS  ON  LANGUAGE, 

For  Children.  By  Mrs.  Marcet,  Author  of  "  Mary's  Grammar,"  "  Conversations  on  Che- 
mistry," &c.    IBmo.  4s.  6d.  cloth. 

MARCET.-WILLY'S  GRAMMAR; 

Interspersed  with  Stories,  and  intended  for  the  Use  of  Boys.  By  Mrs.  Marcet,  Author  of 
"  Mary's  Grammar,"  &c.    New  Edition.    18mo.  2s.  6d.  cloth. 

*'A  sound  and  simple  work  for  the  earliest  ages." — Quartehly  Review  (of  "Mary's  Grammar  "\ 

MARCET.-THE  GAME  OF  GRAMMAR, 

With  a  Book  of  Conversations  shewing  the  Rules  of  the  Game,  and  affording  Examples  of  the 
manner  of  playing  at  it.    In  a  varnished  box,  or  done  up  as  a  post  8vo.  volume  in  cloth,  8s. 

MARCET.-LESSONS   ON   ANIMALS,  VEGETABLES,  AND 

MINERALS.  By  Mrs.  Marcet,  Author  of  "  Conversations  on  Chemistrv,"  &c.   12mo.  2s.  cl. 

MARCET.-CONVERSATIONS  ON  THE  HISTORY  OF  ENG- 

LAND,  for  the  Use  of  Children.  By  Mrs.  Marcet,  Author  of  "Conversations  on  Che- 
mistry," &c.  2d  Edition,  with  Additions,  continuing  the  History  to  the  Reign  of  George  the 
Third.  18mo.  5s.  cloth. 

MARRIAGE  GIFT. 

By  a  Mother.    A  Legacy  to  her  Children.    Post  8vo.  5s.  cloth. 

MARRYAT.-MASTERMAN  READY ; 

Or,  the  Wreck  of  the  Pacific.  Written  for  Young  People.  By  Captain  Marryat,  C.B. 
Author  of  "  Peter  Simple,"  &e.  3  vols.  fcp.  8vo.  with  numerous  Engravings  on  Wood, 
22s.  6d.  cloth. 

MARRYAT.-THE  SETTLERS  IN  CANADA. 

Written  for  Young  People.  By  Capt.  Marryat,  C.B.  Author  of  "Peter  Simple" 
"  Masterman  Rtady,"  &c.    2  vols.  fcp.  8vo.  12s.  cloth.  ' 
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MARRYAT  (CAPT.)-THE  MISSION ; 

Or,  Scenes  in  Africa.  "Written  for  \  oung  People.  By  Capt.  Marryat,  C.B.^  Author  of  "Peter 
Simple,"  "  Masterman  Ready,"  "The  Settlers  in  Canada,"  &c.    2  vols.  fcp.  8vo.  12s.  cloth. 

"The  simple  narratWe  style  and  Daniel-De-Foe-like  verisimilitude  of  Captain  Marryat's  *  Mission.'  carry  his 
reader  throu;2:h  all  the  scenes  with  the  ease  ot*  an  ambling  steed ;  and  at  the  end  he  finds  that  his  amusement  has  been 
made  the  vehicle  for  conveying  a  remarkably  clear  notion  of  the  interior  of  South  Africa,  its  geography,  its  people, 
its  ivild  animals,  its  habits,  and  its  adventures  for  European  explorers." — Literary  Gazette. 

MAUNDER.-THE  SCIENTIFIC  &  LITERARY  TREASURY; 

A  new  and  popular  Encyclopaedia  of  Science  and  the  Belles-Lettres  ;  including  all  Branches  of 
Science,  and  every  Subject  connected  with  Literature  and  Art.  The  whole  written  in  a  familiar 
style,  adapted  to  the  comprehension  of  all  persons  desirous  of  acquiring  infonnation  on  the 
subjects  comprised  in  the  work,  and  also  adapted  for  a  Manual  of  convenient  Reference  to  the 
more  instructed.  By  Samuel  Maunder.  4th  Edition.  1  thick  vol.  fcp.  8vo.  with  engraved 
Frontispiece,  10s.  cloth ;  bound  in  roan,  12s. 

MAUNDER.-THE  TREASURY  OF  HISTORY; 

Comprising  a  General  Introductory  Outline  of  Universal  History,  Ancient  and  Modern,  and  a 
Series  of  separate  Histories  of  every  principal  Nation  that  exists ;  their  Rise,  Progress,  and 
Present  Condition,  the  Moral  and  Social  Character  of  their  respective  inhabitants,  their 
Religion,  Manners,  and  Customs,  &c.  By  Samuel  Maunder.  2d  Edition.  1  thick  vol. 
fcp.  8vo.  lOs.  cloth;  bound  in  roan,  12s. 

MAUNDER.-THE  BIOGRAPHICAL  TREASURY; 

Consisting  of  Memoirs,  Sketches,  and  brief  Notices  of  above  12,000  Eminent  Persons  of  all  Age. 
and  Nations,  from  the  Earliest  Period  of  History ;  forming  a  new  and  complete  Dictionary 
of  Universal  Biography.  By  Samuel  Maunder.  5th  Edition,  revised  throughout,  and 
containing  a  copious  Supplement,  brought  down  to  December,  1844.  1  thick  volume.  Fcp.  8vo. 
with  engraved  Frontispiece,  10s.  cloth  ;  bound  in  roan,  12s. 

MAUNDER.-THE  TREASURY  OF  KNOWLEDGE, 

And  LIBRARY  of  REFERENCE:  in  Two  Parts.  16th  Edition,  thoroughly  revised  and 
enlarged.  Fcp.  8vo.  with  engraved  Titles  and  Frontispieces,  10s. ;  or,  handsomely  bound,  12s. 
%*  The  principal  contents  of  the  present  new  and  thoroughly  revised  edition  of  "  The 
Treasury  of  Knowledge  are— a  new  and  enlarged  English  Dictionary,  with  a  Grammar,  Verbal 
Distinctions,  and  Exercises ;  a  new  Universal  Gazetteer  ;  a  compendious  Classical  Dictionary; 
an  Analysis  of  History  and  Chronology ;  a  Dictionary  of  Law  Terms  ;  a  new  Synopsis  of  the 
British  Peerage  ;  and  various  useful  Tabular  Addenda. 

MAUNDER.-THE  UNIVERSAL  CLASS-BOOK : 

A  new  Series  of  Reading  Lessons  (original  and  selected)  for  Every  Day  in  the  Year ;  each 
Lesson  recording  some  important  Event  in  General  History,  Biography,  &c.  which  happened 
on  the  day  of  the  month  under  which  it  is  placed,  or  detailing,  in  familiar  language,  inte- 
resting facts  in  Science  ;  also  a  variety  of  Descriptive  and  Narrative  Pieces,  interspersed  with 
Poetical  Gleanings :  Questions  for  Examination  being  appended  to  each  day's  Lesson,  and  the 
whole  carefully  adapted  to  Practical  Tuition.  By  Samuel  Maunder,  Author  of  "  The 
Treasury  of  Knowledge."    2d  Edition,  revised.    12mo.  5s.  bound. 

MICHELET  (J.)-PRIESTS,  WOMEN,  AND  FAMILIES. 

By  J.  Michelet.  Translated  from  the  French  (3d  edition,  which  contaiiis  Michelet's 
Preface,  in  reply  to  the  attacks  of  the  Jesuits),  with  the  Author's  approbation,  by  C.  Cocks, 
Bachelier-es-Lettres,  and  Professor  of  the  Living  Languages  in  the  Royal  Colleges  of 
France ;  Translator  of  "  Mignet's  Antonio  Perez  and  Philip  II.  of  Spain,"  &c.  New 
Edition.    Post  8vo.  9s.  cloth. 

*»*  Also,  a  Cheap  Edition,  uniform  with  Mr.  Murray's  "Home  and  Colonial  Library," 
Is.  4d.  sewed. 

MICHELET  (J.)-THE  PEOPLE. 

By  M.  Michelet,  Member  of  the  Institute  of  France,  &c.  Translated,  with  the  approbation 
of  the  Author,  by  C.  Cocks,  B.L.  Professor  of  the  Living  Languages  in  the  Royal 
Colleges  of  France ;  Translator  of  Michelet's  "  Priests,  Women,  and  Families,"  Mignet's 
"Antonio  Perez  and  Phihp  II.  of  Spain,"  &c.    Post  8vo.  9s.  cloth. 

*»*  Also,  a  Cheap  Edition,  uniform  with  Mr.  Murray's  "  Home  and  Colonial  Library," 
Is.  6d.  sewed. 

MIGNET  (M.)-ANTONIO  PEREZ  AND  PHILIP  II.  OF  SPAIN. 

ByM.  MiGNET,  Member  of  the  Institute  of  France,  Perpetual  Secretary  of  the  Academy  of 
Moral  and  Political  Sciences,  &c.  Translated  by  C.  Cocks,  B.L.  Professor  of  the  Living 
Languages  in  the  Royal  Colleges  of  France  ;  Translator  of  Michelet's  "Priests,  Women,  and 
Families,"  and  of  Quinet's  "Church  and  Modern  Society,"  "Christianity  and  the  French 
Revolution,"  &c.    Post  8vo.  9s.  cloth. 

"  A  series  of  striking  articles  on  the  tragical  contests  of  Perez  and  Philip.  It  is  extremely  well  translated,  and 
forms  a  very  interesting  voiujne.  There  are  few  lines  in  history  of  more  adventure  and  vicissitude  than  that  of 
Perez,  and  few  more  suggestive  of  reflection.  We  find  in  M.  Mignet's  researches  much  that  we  were  not  before 
acquainted  with,  even  of  the  residence  in  England ;  and  the  weaving  of  the  authorities  into  the  text  is  skilfully 
managed.  The  moral  of  the  reckless  life  and  melancholy  death  of  Perez  is  well  pointed,  and  the  reader's  interest 
sustained  till  the  last  sentence." — Examiner. 

MILES  (WILLIAM).-THE  HORSE'S  FOOT,  AND  HOW  TO 

KEEP  IT  SOUND.     By  William  Miles,  Esq.     Royal  8vo.  with  En^ravinj^s,  7s.  cloth. 

**  A  capital  work,  treating  of  the  anatomy  of  the  foot — the  practice  of  shoeing,  and  the  proper  stable  management 
of  the  horse,  with  especial  reference  to  the  treatment  of  the  hoof.  Mr.  Miles  has  written  a  very  useful  essay,  which 
should  be  read  by  every  gentleman  ownmg  a  horse." — Gardeners'  Chronicle. 


MILNER  (REVS.  J.  &  L)-THE  HISTORY  OF  THE  CHURCH 

of  CHRIST.  By  the  Rev.  Joseph  Milner,  A.M.  With  Additions  and  Corrections  by  the 
late  Rev.  Isaac  Milner,  D.D.  F.R.S.,  Dean  of  Carlisle,  and  President  of  Queen's  College, 
Cambridge.    A  New  Edition.     4  vols.  8vo.  £1.  8s.  boards. 

MONTIUBAN  (MRS.  E.)-l  YEAR  AND  A  DAY  IN  THE 

EAST ;  or,  Wanderings  over  Land  and  Sea.    By  Mrs.  Eliot  Montauban.    Post  8vo. 

[/)}  the  press. 

MONTGOMERY'S  (JAMES)  POETICAL  WORKS. 

New  and  only  Complete  Edition.  With  some  additional  Poems,  and  Autobiographical 
Prefaces.  Collected  and  Edited  by  Mr.  Montgomery.  4  vols.  fcp.  8vo.  with  Portrait,  and 
Seven  other  beautifully-engraved  Plates,  20s.  cloth  ;  or  bound  in  morocco,  36s. 

MOORE'S  POETICAL  WORKS; 

Containing  the  Author's  recent  Introduction  and  Notes.  Complete  in  one  volume,  uniform 
with  Lord  Byron's  Poems.  With  a  New  Portrait,  by  George  Richmond,  engraved  in  the  line 
manner,  and  a  View  of  Sloperton  Cottage,  the  Residence  of  the  Poet,  by  Tliomas  Creswick, 
A.R.A.  Medium  Svo.  21s.  cloth;  or  42s.  bound  in  morocco,  in  the  best  manner,  by  Hayday. 
*»*  Also,  an  Edition  in  10  vols.  fcp.  Svo.  with  Portrait,  and  19  Plates  £2.  10s.  cloth 
morocco,  £i.  10s. 

MOORE'S  LALLA  ROOKH  :  AN  ORIENTAL  ROMANCE. 

New  Edition.  Medium  Svo.  illustrated  with  13  Engravings  finished  in  the  highest  style 
of  the  Art,  21s.  cloth  ;  morocco,  35s ;  or,  with  India  Proof  Plates,  42s.  cloth. 

MOORE'S  LALLA  ROOKH  :  AN  ORIENTAL  ROMANCE. 

New  Edition.  Fcp.  Svo.  with  Four  Engravings,  from  Paintings  by  Westall,  10s.  6d.  cloth  ; 
or,  handsomely  bound  in  morocco,  in  the  best  manner,  14s. 

MOORE'S  IRISH  MELODIES. 

Illustrated  by  D.  Maclise,  R.  A.  Imp.  Svo.  with  161  Designs  engraved  on  Steel,  £Z.  3s.  bds. ; 
or  £i.  14s.  6d.  bound  in  morocco,  by  Hayday.  Proof  Impressions  (only  200  copies  printed, 
of  which  a  few  remain),  ^£"6.  6s  boards. 

***  India  Proofs  before  Letters  of  the  161  Designs,  on  Quarter  Colombier,  in  Portfolio  (only 
25  copies  printed,  of  which  a  few  remain),  ^31.  10s. 

India  Proofs  before  Letters  of  the  51  Large  Designs,  on  Quarter  Colombier,  in  Portfolio 
(only  25  copies  printed,  of  which  a  few  remain),  £\Si.  ISs. 

MOORE'S  IRISH  MELODIES. 

New  Edition.  Fcp.  Svo.  with  Engraved  Title  and  Vignette,  10s.  cloth  ;  or  bound  in 
morocco,  in  the  best  manner,  13s.  6d. 

MOORE.-THE  HISTORY  OE  IRELAND, 

From  the  Earliest  Kings  of  that  Realm  down  to  its  Latest  Chief.  By  Thomas  Moore,  Esq. 
4  vols.  fcp.  Svo.,  with  Vignette  Titles,  24s.  cloth. 

MORAL  or  FLOWERS. 

3d  Edition.    Royal  Svo.  with  24  beautifully-coloured  Engravings,  £'\.  10s.  half-bound. 

MORTON.— A  VETERINARY  TOXICOLOGICAL  CHART, 

Containing  those  Agents  known  to  cause  Death  in  the  Horse ;  with  the  Symptoms,  Antidotes, 
Action  on  the  Tissues,  and  Tests.    By  W.J.  T.  Morton.    12mo.  6s.  incas  •  on  rollers,  8s.  6d. 

MORTON.— A  MANUAL  OF  PHARMACY, 

For  the  Student  in  Veterinary  Medicine ;  containing  the  Substances  employed  at  the  Royal 
Veterinary  College,  with  an  attempt  at  their  classification,  and  the  Pharmacopoeia  of  that  In- 
stitution.   By  W.  J.  T.  Morton.    3d  Edition.    12mo.  10s.  cloth. 

MOSELEY.-THE  MECHANICAL  PRINCIPLES  OF  ENGI- 

NEERING  AND  ARCHITECTURE.  By  the  Rev.  H.  Moseley,  M.A.  F.R.S.,  Professor  of 
Natural  Philosophy  and  Astronomy  in  King's  College,  London  ;  and  Author  of  "  Illustrations 
of  Mechanics,"  &c.    Svo.  with  Woodcuts  and  Diagrams,  24s.  cloth. 

MOSELEY.-ILLUSTRATIONS  OF  PRACTICAL  MECHANICS. 

By  the  Rev.  H.  Moseley,  M.A.,  Professor  of  Natural  Philosophy  and  Astronomy  in  King's 
College,  London;  being  the  First  Volume  of  the  Illustrations  of  Science  by  the  Professors  of 
King's  College.    New  Edition.    Fcp.  Svo.  with  numerous  Woodcuts,  8s.  cloth. 

MOSHEIM'S  ECCLESIASTICAL  HISTORY, 

Ancient  and  Modern.  Translated,  with  copious  Notes,  by  James  Murdoch,  D.D.  Edited, 
with  Additions,  by  Henry  Soambs,  M.A.  Rector  of  Stapleford-Tawney,  Essex.  New  Edition, 
revised,  and  continued  to  the  present  time.    4  vols.  Svo.  48s.  cloth. 

MiJLLER.— INTRODUCTION   TO   A   SCIENTIFIC   SYSTEM 

of  MYTHOLOGY.  By  C.  O.  Muller,  Author  of  "The  History  and  Antiquities  of  the 
Doric  Race,"  &c.  Translated  from  the  German  by  John  Leitch.  Svo.  uniform  with  "  Miiller's 
Dorians,"  12s.  cloth. 
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MURRAY-ENCYCLOPEDIA  OF  GEOCxRAPHY; 

Comprising  a  complete  Description  of  the  Earth :  exhibiting  its  Relation  to  the  Heavenly 
Bodies,  its  Physical  Structure,  the  Natural  History  of  each  Country,  and  the  Industry,  Com- 
merce, Political  Institutions,  and  Civil  and  Social  State  of  all  Nations.  By  Hugh  Murray, 
F.R.S.E. :  assisted  in  Astronomy,  &c.  by  Professor  Wallace ;  Geology,  &c.  by  Professor 
Jameson ;  Botany,  &c.  by  Sir  W.  J.  Hooker ;  Zoology,  &c.  by  W.  Swainson,  Esq.  New 
Edition,  with  Supplement,  bringing  down  the  Statistical  Information  contained  in  the  work 
to  Dec.  1843  ;  with  82  Maps,  drawn  by  Sidney  Hall,  and  upwards  of  1000  other  Engravings  on 
Wood,  from  Drawings  by  Swainson,  T.  Landseer,  Sowerby,  Strutt,  &c.  representing  the  most 
remarkable  Objects  of  Nature  and  Art  in  every  Region  of  the  Globe.    8vo.  b^S.  cloth. 

NECKER  DE  SAUSSURE.-PROGRESSIVE  EDUCATION ; 

Or,  Considerations  on  the  Course  of  Life.    Translated  and  abridged  from  the  French  of 
Madame  Necker  De  Saussure,  by  Miss  Holland.    3  vols.  fcp.  8vo.  19s.  6d.  cloth. 
*»*  Separately,  Vols.  I.  and  II.  12s. ;  Vol.  III.  7s.  6d. 

NESBIT  (A.)— A  TREATISE  ON  PRACTICAL  MENSURATION ; 

Containing  the  most  approved  Methods  of  drawing  Geometrical  Figures  ;  IMensuration  of 
Superficies;    Land-Surveying;    Mensuration  of  Solids;   the  use  of  the  Carpenter's   Rule; 
Timber  Measure,  &c.  By  A.  Nesbit.    12th  Edition.   ]2mo.  with  nearly  300  Woodcuts,  6s.  bd. 
KEY.    7th  Edition.    12mo.  5s.  bound. 

NEWELL  (REV.  R.  H.)— THE  ZOOLOGY  OF  THE  ENGLISH 

POETS,  corrected  by  the  Writings  of  Modern  Naturalists.  By  the  Rev.  R.  H.  Newell, 
Rector  of  Little  Hormead.    Fcp.  8vo.  with  Engravings  on  AVood,  as.  6d.  cloth. 

NICOLAS.-THE  CHRONOLOGY  OE  HISTORY. 

Containing  Tables,  Calculations,  and  Statements  indispensable  for  ascertaining  the  Dates  of 
Historical  Events,  and  of  Public  and  Private  Documents,  from  the  Earliest  Period  to  the 
Present  Time.  By  Sir  Harris  Nicolas,  K.C.M.G.  Second  edition,  corrected  throughout. 
Fcp.  8vo.  with  Vignette  Title,  6s.  cloth. 

ORDNANCE  MAPS  (THE),  AND  PUBLICATIONS  OF  THE 

GEOLOGICAL  SURVEY  OF  THE  UNITED  KINGDOM.— Messrs.  Longman  and  Co.  have 
been  appointed  by  the  Board  of  Ordnance  Agents  for  the  sale  of  the  Maps  of  the  Ordnance 
Survey  of  Great  Britain.  Also,  sole  Agents  for  the  sale  of  the  Maps,  Sections,  and 
Books  of  the  Geological  Survey  of  the  United  Kingdom,  and  of  the  JNIuseum  of  Economic 
Geology,  under  the  Chief  Commissioner  of  Her  Majesty's  Woods,  Works,  and  Land  Revenues. 
*»*  Complete  detailed  Catalogues  of  both  Series  may  be  had  on  application. 

OWEN.  —  LECTURES  ON  THE  COMPARATIVE  ANATOMY 

AND  PHYSIOLOGY  OF  THE  INVERTEBRATE  ANIMALS,  delivered  at  the  Royal  College 
of  Surgeons  in  1843.  By  Richard  Owen,  F.R.S.  Hunterian  Professor  to  the  College.  From 
Notes  taken  by  WiUiam  White  Cooper,  M.R.C.S.  and  revised  by  Professor  Owen.  With 
Glossary'  and  Index.    8vo.  with  nearly  140  Illustrations  on  Wood,  14s.  cloth. 

*»*  A  Second  Volume,  {On  the  Vertebraia)  is  preparing  for  publication. 

PARABLES  (THE). 

THE  PARABLES  of  OUR  LORD,  richly  illuminated,  with  appropriate  Borders,  printed  in 
Colours  and  in  Black  and  Gold;  with  a  Design  from  one  of  the  early  German  Engravers. 
Square  fcp.  8vo.  uniform  in  size  with  the  "  Sermon  on  the  Mount,"  21s.  in  a  massive  carved 
binding  in  the  style  of  the  beginning  of  the  Sixteenth  Century  ;  or  30s.  bound  in  morocco 
by  Hayday.  [Nearly  ready. 

PARKES.-DOMESTIC  DUTIES ; 

Or,  Instructions  to  Young:  Married  Ladies  on  the  Management  of  their  Households,  and  the 
Regulation  of  their  Conduct  in  the  various  Relations  and  Duties  of  Married  Life.  By  Mrs. 
W.  Parkes.    5th  Edition.    Fcp.  8vo.  9s.  cloth. 

PARNELL.-A  TREATISE   ON  ROADS; 

Wherein  the  Principles  on  which  Roads  should  be  made  are  explained  and  illustrated  by  the 
Plans,  Specifications,  and  Contracts  made  use  of  by  Thomas  Telford,  Esq.  on  the  Holyhead 
Road.  By  the  Right  Hon.  Sir  Henry  Parnell,  Bart.,  Hon.  Memb.  Inst.  Civ.  Eng.  London. 
Second  Edition,  greatly  enlarged.    8vo.with  9  large  plates,  ^'1.  Is.  cloth. 

PATON  (A.  A.)-SERVIA,  THE  YOUNGEST  MEMBER  OF  THE 

EUROPEAN  FAMILY  ;  or,  a  Residence  in  Belgrade,  and  Travels  through  the  Highlands  and 
Woodlands  of  the  Interior,  during  the  years  1843  and  1844.  By  Andrew  Archibald  Paton, 
Esq.     Post  8vo.  with  Portrait  and  Plate,  r2s.  cloth. 

PATON  (A.  A.)-THE  MODERN  SYRIANS ; 

Or,  Native  Society  in  Damascus,  Aleppo,  and  the  Mountains  of  the  Druses.  Post  Svo. 
10s.  6d.  cloth. 

PEDESTRIAN  AND  OTHER  REMINISCENCES,  AT  HOME 

AND  ABROAD.  With  Sketches  of  Countrj'  Life.  By  Sylvan  us.  Post  Svo.  with  Frontis- 
piece and  Vignette,  10s.  6d.  cloth. 


PEARSON.-AN  INTRODUCTION  TO  PRACTICAL  ASTRO- 

NOMY.  By  the  Rev.  W.  Pearson,  LL.D.  F.R.S.,  &c.,  Rector  of  South  Killworth, 
Leicestershire,  and  Treasurer  to  the  Astronomical  Society  of  London.  2  vols.  4to.  with 
Plates,  £1.  7s.  hoards. 

Vol.  1  contains  Tables,  recently  computed,  for  facilitating^  the  Reduction  of  Celestial  observa- 
tions ;  and  a  popular  explanation  of  their  Construction  and  Use. 

Vol.  2  contains  Descriptions  of  the  various  Instruments  that  have  been  usefully  employed  in 
determining  the  Places  of  the  Heavenly  Bodies,  with  an  Account  of  the  Methods  of  Adjusting 
and  Using  them. 

PERCIVALL.-HIPPOPATHOLOGY ; 

A  Systematic  Treatise  on  the  Disorders  and  Lameness  of  the  Horse ;  with  their  modern  and 
most  approved  Methods  of  Cure;  embracing  the  doctrines  of  the  English  and  French 
Veterinary  Schools.  By  W.  Percivall,  M.R.C.S.  Veterinary  Surgeon  in  the  1st  Life  Guards. 
3  vols.  8vo.  with  Woodcuts.    Vol.  1,  10s.  6d. ;  Vols.  2  and  3,  14s.  each,  boards. 

PERCIYALL.-THE  ANATOMY  OE  THE  HORSE; 

Embracing  the  Structure  of  the  Foot.    By  W.  Percivall,  M.R.C.S.    8vo.  £\,  cloth. 

PEREIRA.-A  TREATISE  ON  EOOD  AND  DIET : 

With  Observations  on  the  Dietetical  Regimen  suited  for  Disordered  States  of  the  Digestive 
Organs ;  and  an  Account  of  the  Dietaries  of  some  of  the  principal  Metropolitan  and  other 
Establishments  for  Paupers,  Lunatics,  Criminals,  Children,  the  Sick,  &c.  By  Jon.  Pereira, 
M.D.  F.R.S.  &  L.S.  Author  of  "  Elements  of  Materia  Medica."    8vo.  16s.  cloth. 

PERRY  (DR.  ¥.  C.)-GERMAN  UNIVERSITY  EDUCATION ; 

Or,  the  Professors  and  Students  of  Germany.  By  Walter  C.  Perry,  Phil.  D.  of  the 
University  of  Gottingen.    Post  8vo.  4s.  6d.  cloth. 

PERICLES. 

A  Tale  of  Athens  in  the  83d  Olympiad.  By  the  Author  of  "  A  Brief  Sketch  of  Greek 
Philosophy."    2  vols,  post  8vo.  [Just  ready. 

PESCHEL  (C.  E.)-ELEMENTS  OF  PHYSICS. 

Part  1 — Ponderable  Bodies.  By  C.  F.  Peschel,  Principal  of  the  Royal  Military  College, 
Dresden.  Translated  from  the  German,  with  Notes,  by  E.  West.  Fcp.  8vo.  v>'ith  Diagrams 
and  Woodcuts.    7s.  6d.  cloth. 

*»*  Part  II.  containing  the  Physics  of  Imponderable  Bodies  (Light,  Heat,  Magnetism, 
Electricity,  and  Electro-Dynamics),  is  m  the  press. 

PHILLIPS.-AN  ELEMENTARY  INTRODUCTION  TO  MINE- 

RALOGY;  comprising  a  Notice  of  the  Characters  and  Elements  of  Minerals;  with  Accounts 
of  the  Places  and  Circumstances  in  which  they  are  found.  By  William  Phillips,  F.L.S. 
M.G.S.  &c.  4th  Edition,  considerably  augmented  by  R.Allan,  F.R.S.E.  8vo.  with  numerous 
Cuts,  12s.  cloth. 

PHILLIPS.-EIGURES     AND     DESCRIPTIONS    OE    THE 

PALAEOZOIC  FOSSILS  of  CORNWALL,  DEVON,  and  WEST  SOMERSET;  observed  in 
the  course  of  the  Ordnance  Geological  Survey  of  that  District.  By  John  Phillips,  F.R.S. 
F.G.S.  &c.  Published  by  Order  of  the  Lords  Commissioners  of  H.M.  Treasury.  8vo.  with 
60  Plates,  comprising  very  numerous  figures,  9s.  cloth. 

PHILLIPS.-A  GUIDE  TO  GEOLOGY. 

By  John  Phillips,  F.R.S.G.S.,  &c.    Fcp.  8vo.  with  Plates,  6s.  cloth. 

PHILLIPS.-A  TREATISE  ON  GEOLOGY. 

By  John  Phillips,  F.R.S.G.S.,  &c.  2  vols.  fcp.  8vo.  with  Vignette  Titles  and  Woodcuts, 
12s.  cloth. 

PITMAN  (REV.  J.  R.)-SERMONS 

On  the  principal  Subjects  comprised  in  the  Book  of  Psalms,  abrid^'ed  from  Eminent  Divines. 
By  the  Rev.  J.  R.  Pitman,  A.M.  Minister  of  at.  Barnabas  Church,  Kensington.    8vo. 

[In  the  press. 
*»*  This  volume  will  contain  about  100  brief  Discourses,  supplementary  to  "Two  Courses 
of  Sermons  relating  to  the  Lessons,  Epistles,  and  Gospels  of  the  Liturgy  of  the  Established 
Church,"  by  the  same  Editor. 

PLYMLEY  (PETER).-LETTERS  ON  THE  SUBJECT  OE  THE 

CATHOLICS  TO  xMY  BROTHER   ABRAHAM,  WHO  LIVES  IN  THE  COUNTRY.     By 

Peter  Plymley.    21st  Edition.    Post  8vo.  7s.  cloth. 

POET'S  PLEASAUNCE  (THE) ; 

Or,  Garden  Full  of  all  Sorts  of  Pleasant  Flowers,  which  our  Pleasant  Poets  have  in  Past  Time 
(for  Pastime)  Planted :  with  the  right  ordering  of  them.    By  Eden  Warwick.    In  1  vol. 
■"    with  Border  Illustrations.  [In  thepress. 

POISSON  (S.  D.)-A  TREATISE  ON  MECHANICS. 

By  S.  D.  Poisson.  2d  Edition.  Translated  from  the  French,  and  illustrated  with  Explanatory 
Notes,  by  the  Rev.  Henry  H.  Harte,  late  Fellow  of  Trinity  Collgee,  Dublin.  2  vols.  Svo. 
.^1.  8s.  cloth. 
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POPE  (ALEXANDER).-THE  WORKS  OE  ALEXANDER  POPE. 

Edited  by  Thomas  Roscoe,  Esq.    With  tlie  Author's  Life.    A  New  Edition,  8  vols.  8vo. 

[In  the  press. 

PORTER.- A  TREATISE  ON  THE  MANUFACTURE  OF  SILK. 

By  G.  R.  Porter,  Esq.  F.R.S.  Author  of  "  The  Progress  of  the  Nation,"  &c.  1  vol.  8vo.  with 
Vignette  Title,  and  39  Engravings  on  Wood,  6s.  cloth. 

PORTER.-A   TREATISE   ON   THE    MANUFACTURES    OF 

PORCELAIN  AND  GLASS.  By  G.  R.  Porter,  Esq.  F.R.S.  Fcp.  8vo.  with  Vignette  Title 
and  50  Woodcuts,  6s.  cloth. 

PORTLOCK.-REPORT  ON  THE  GEOLOGY  OF  THE  COUNTY 

of  LONDONDERRY,  and  of  Parts  of  Tyrone  and  Fermanagh,  examined  and  described  under 
the  Authority  of  the  Master-General  and  Board  of  Ordnance.  By  J.  E.  Portlock,  F.R.S. 
&c.    8vo.  with  48  Plates,  24s.  cloth. 

POWELL.-THE  HISTORY  OF  NATURAL  PHILOSOPHY, 

From  the  Earliest  Periods  to  the  Present  Time.  By  Baden  Powell,  M.A.,  Savilian  Professor 
of  Mathematics  in  the  University  of  Oxford.    Fcp.  8vo.  Vignette  Title,  6s.  cloth. 

PYCROFT  (REV.  J.)-A  COURSE  OF  ENGLISH  READING, 

adapted  to  every  Taste  and  Capacity  :  with  Anecdotes  of  Men  of  Letters.  By  the  Rev. 
James  Pycroft,  B.A.  Trinity  College,  Oxford  ;  Author  of  "  Latin  Grammar  Practice,"  and 
"  Greek  Grammar  Practice."    Fcp.  8vo.  6s.  6d.  cloth. 

QUARTERLY  JOURNAL  OF  THE  GEOLOGICAL   SOCIETY 

of  LONDON.  Edited  by  David  Thomas  Ansted,  M.A.  F.R.S.  Fellow  of  Jesus  College, 
Cambridge;  Professor  of  Geology  in  King's  College,  Loudon  ;  Vice-Secretary  of  the  Geolo- 
gical Society.  8vo.  4s.  each  number,  sewed.  [Published  quarterly. 

RANKE'S  HISTORY  OF  THE  REFORMATION. 

Translated  by  Sarah  Austin,  Translator  of  Ranke's  "  History  of  the  Popes."  Vols.  1  and  2. 
Svo.  30s.  cloth.  *«.*  The  3d  Volume  is  in  the  press. 

REECE.-THE  MEDICAL  GUIDE, 

For  the  use  of  the  Clergy,  Heads  of  Famihes,  Seminaries,  and  Junior  Practitioners  in  Medi- 
cine ;  comprising  a  complete  Modern  Dispensatory,  and  a  Practical  Treatise  on  the  Distin- 
guishing Symptoms,  Causes,  Prevention,  Cure  and  Palliation,  of  the  Diseases  incident  to  the 
Human  Frame.  By  R.  Reece,  M.D.  late  Fellow  of  the  Royal  College  of  Surgeons  of  London, 
&c.    16th  Edition.    8vo.  12s.  boards. 

REID  (DR.)-ILLUSTRATIONS  OF  THE  PRINCIPLES  AND 

PRACTICE  of  WARMING  and  VENTILATING,  with  Preliminary  Remarks  on  Health  and 
Length  of  Life.  By  D.  B.  Reid,  M.D.  F.R.S.E.  8vo.  with  Diagrams,  and  320  Engravings 
on  wood,  I6s.  cloth. 

REPTON.-THE  LANDSCAPE  GARDENING  &  LANDSCAPE 

ARCHITECTURE  of  the  late  Humphry  Repton,  Esq.;  being  his  entire  works  on  these 
subjects.  New  Edition,  with  an  historical  and  scientific  Introduction,  a  systematic  Analysis, 
a  Biographical  Notice,  Notes,  and  a  copious  alphabetical  Index.  By  J.  C.  Loudon,  F.L.S. 
&c.  Originally  published  in  1  folio  and  3  quarto  volumes,  and  now  comprised  in  1  vol.  8vo. 
illustrated  by  upwards  of  250  Engravings,  and  Portrait,  30s.  cloth;  with  coloured  plates, 
^6*3.  6s.  cloth. 

REYNARD  THE  FOX : 

A  renowned  Apologue  of  the  Middle  Age.  Reproduced  in  Rhyme.  Embellished  throughout 
with  Scroll  Capitals,  in  Colours,  from  Wood-block  Letters  made  expressly  for  this  work,  after 
Designs  of  the  12th  and  13th  Centuries.  With  an  Introduction,  by  Samuel  Naylor,  late 
of  Queen's  College,  Oxford.    Large  Square  8vo.  18s.  vellum  cloth. 

RIDDLE. -A  COMPLETE  ENGLISH-LATIN  AND  LATIN- 

ENGLISH  DICTIONARY,  compiled  from  the  best  sources,  chiefly  German.  By  the  Rev. 
J.  E.  Riddle,  M.a.    4th  Edition.    8vo.  31s.  6d.  cloth. 

*»*  Separately— The  English-Latin  part,  10s.  6d.  cloth;  the  Latin-English  part,  21s.  cloth. 

RIDDLE. -A  DIAMOND   LATIN  ENGLISH  DICTIONARY. 

For  the  Waistcoat-pocket.  A  Guide  to  the  Meaning,  Quality,  and  right  Accentuation  of  Latin 
Classical  Words.    By  the  Rev.  J.  E.  Riddle,  M.A.    Royal  32mo.  4s.  bound. 

RIDDLE. -ECCLESIASTICAL  CHRONOLOGY; 

Or,  Annals  of  the  Christian  Church,  from  its  Foundation  to  the  present  Time.  Containing  a 
View  of  General  Church  History,  and  the  Course  of  Secular  Events  ;  the  Limits  of  the 
Church  and  its  Relations  to  the  State ;  Controversies ;  Sects  and  Parties ;  Rites, 
Institutions,  and  Discipline  ;  Ecclesiastical  Writers.  The  whole  arranged  according  to  the 
order  of  Dates,  and  divided  into  Seven  Periods.  To  which  are  added.  Lists  of  Councils  and 
Popes,  Patriarchs,  and  Archbishops  of  Canterbury.  By  the  Rev.  J.  E.  Riddle,  M.A., 
Author  of  "  The  Complete  Latin  Dictionary'."    8vo.  15s.  cloth. 


RIDDLE.-LETTERS  FROM  AN  ABSENT  GODFATHER ; 

Or,  a  Compendium  of  Religious  lustruetion  for  Young  Persons.  By  the  Rev.  J.  E.  Riddlb, 
M.A.    Fcp.  8vo.  6s.  cloth. 

RITCHIE    (ROBERT.) -RAILWAYS:    THEIR  RISE  AND 

PROGRESS,  and  CONSTRUCTION.  With  Remarks  on  Railway  Accidents,  and  Proposals 
for  their  Prevention.    By  Robert  Ritchie,  Esq.    Fcp.  8vo.  [Just  ready. 

RIYERS.-THE  ROSE  AMATEUR'S  GUIDE ; 

Containing  ample  Descriptions  of  all  the  fine  leading  varieties  of  Roses,  regularly  classed  in 
their  respective  Families  ;  their  History  and  mode  of  Culture.  By  T.  Rivers,  Jun.  3d  Edi- 
tion, corrected  and  improved.      Fcp.  8vo.  6s.  cloth. 

ROBINSON  (JAMES). -THE  WHOLE  ART  OF  CURING, 

PICKLING,  AND  SMOKING  EVERY  DESCRIPTION  OF  MEAT  AND  FISH,  according 
to  both  the  British  and  Foreign  Modes.  To  which  is  appended,  a  Description  of  the  requisite 
Apparatus.    By  James  Robinson,  Eighteen  Years  a  Practical  Curer.  Fcp.  8vo.  [Just  ready. 

ROBERTS  (GEORGE).-THE  LIFE,  PROGRESSES,  AND  RE- 

BELLION  of  JAMES  DUKE  of  MONMOUTH,  to  his  Capture  and  Execution  ;  with  a  full 
Account  of  the  Bloody  Assizes,  and  copious  Biographical  Notices.  By  George  Roberts, 
Author  of  "The  History  of  Lyme  Regis,"  &c.  &c.  2  vols,  post  8vo.  with  Portrait,  Maps,  and 
other  Illustrations,  24s.  cloth. 

ROBERTS.~AN     ETYMOLOGICAL    AND     EXPLANATORY 

DICTIONARY  of  the  Terms  and  Language  of  GEOLOGY;  designed  for  the  early  Student, 
and  those  who  have  not  made  great  progress  in  the  Science.    By  G.Roberts.    Fcp.  6s.  cloth. 

ROBINSON.-GREEK  AND  ENGLISH  LEXICON   TO   THE 

NEW  TESTAMENT.  By  E.  Robinson,  D.D.  Author  of  "Biblical  Researches."  Edited, 
with  careful  revision,  corrections,  &c.  by  the  Rev.  Dr.  Bloomfield.    8vo.  18s.  cloth. 

ROGERS.-THE  VEGETABLE  CULTIVATOR; 

Containing  a  plain  and  accurate  Description  of  all  the  different  Species  of  Culinary  "Vegetables, 
with  the  most  approved  Method  of  Cultivating  them  by  Natural  and  Artificial  Means  and 
the  best  Modes  of  Cooking  them  ;  alphabetically  arranged.  Too'ether  with  a  Description  of 
the  Physical  Herbs  in  General  Use.  Also,  some  Recollections  ot  the  Life  of  Philip  Miller, 
F.A.S.,  Gardener  to  the  Worshipful  Company  of  Apothecaries  at  Chelsea.  By  John  Rogers, 
Author  of  "  The  Fruit  Cultivator."    2d  Edition,  fcp.  8vo.  7s.  cloth. 

ROME.~THE  HISTORY  OF  ROME. 

(In  Lardner's  Cyclopaedia).    2  vols.  fcp.  8vo.  with  Vignette  Titles,  12s.  cloth. 

ROSCOE.-LIVES  OF  EMINENT  BRITISH  LAWYERS. 

By  Henry  Roscoe,  Esq.    Fcp.  8vo.  with  Vignette  Title,  6s.  cloth. 

SANDBY  (REV.  G.)-MESMERISM  AND  ITS  OPPONENTS : 

With  a  Narrative  of  Cases.  By  the  Rev  George  Sandby,  Jun.  Vicar  of  Flixton,  and  Rector 
of  All  Saints  with  St.  Nicholas,  South  Elmham,  Suffolk ;  Domestic  Chaplain  to  the  Right  Hon. 
the  Earl  of  Abergavenny.    Fcp.  8vo.  6s.  cloth. 

SANDHURST  COLLEGE  MAT 

1.  ELEMENTS  of  ARITHxMETIC  and  ALGE- 
BRA. By  W.  Scott, Esq.  A.M.  and  F.R.A.S. 
Second  Mathematical  Professor  in  the  In- 
stitution.   8vo.  16s.  bound. 

2.  ELEMENTS  of  GEOMETRY.  By  John 
Narrien,  Professor  of  Mathematics  in  the 
Institution.  8vo.  with  many  diagrams, 
lOs.  6d.  bound. 

3.  PLAIN  TRIGONOMETRY  and  MENSU- 


HEMATICAL  COURSE. 


RATION.  By  W.  Scott,  Esq.  A.M.  and 
F.R.A.S.,  Second  Mathematical  Master  in 
the  Institution.  8vo.  9s.  6d.  bound. 
.  PRACTICAL  ASTRONOMY  and  GEO- 
DESY, including  the  Projections  of  the 
Sphere,  and  Spherical  Trigonometry.  By 
John  Narrien,  F.R.S  and  R.A.S.  Pro- 
fessor of  Mathematics  in  the  Institution. 
8vo.  14s.  bound. 


SANDFORD  (REV.  JOHN).-PAROCHIALIA, 

Or,  Church,  School,  and  Parish.  By  John  Sandford,  M.A.  Vicar  of  Dunchurch,  Chaplain 
to  the  Lord  Bishop  of  Worcester,  Hon.  Canon  of  Worcester,  and  Rural  Dean.  8vo.  with  nu- 
merous Woodcuts,  16s.  cloth. 

SANDFORD.-WOMAN  IN  HER  SOCIAL  AND  DOMESTIC 

CHARACTER.    By  Mrs.  John  Sandford.    6th  Edition.    Fcp.  8vo.  6s.  cloth. 

SANDFORD.-FEMALE  IMPROVEMENT. 

By  Mrs.  John  Sandford.    2d  Edition.   Fcp.  8vo.  7s.  Gd.  cloth. 

SCHLEIDEN  (PROFESSOR).-PRINCIPLES  OF  SCIENTIFIC 

BOTANY.  By  M.  J.  Schleiden,  Professor  of  Botany  at  Jena.  Translated  by  E.  Lankes- 
TER,  M.D.  F.L'.S.    8vo.  with  numerous  Wood  Engravings.  [Preparing  for  publication. 


SCOTT.-THE  HISTORY  Of  SCOTLAND. 

By  Sir  Walter  Scott,  Bart.    New  edition.    2  vols.  fcp.  8vo.  with  Vignette  Titles,  12s.  cloth. 

SEAYy^ARD.-Sm  EDWARD  SEAWARD'S  NARRATIVE  OF 

HIS  SHIPWRECK,  and  consequent  Discovery  of  certain  Islands  in  the  Caribbean  Sea:  with 
a  detail  of  many  extraordinary  and  highly  interesting  Events  in  his  Life,  from  1733  to  1749,  as 
written  in  his  own  Diary.  Edited  by  Miss  ,Iane  Porter.  3d  Edition,  with  a  New  Nautical 
and  Geographical  Introduction,  containing  Extracts  from  a  Paper  by  Mr.  C.  F.  Collett,  of  the 
Royal  Na^ry,  identifying  the  islands  described  by  Sir  E.  Seaward.    2  vols,  post  8v-o.  21s.  cloth. 

SELECT  WORKS  OF  THE  BRITISH  POETS, 

From  Ben  Jonson  to  Beattie.  With  Biographical  and  Critical  Prefaces,  by  Dr.  Aikin. 
A  New  Edition,  with  Supplement,  by  Lucy  Ai  kin  ;  consisting  of  additional  Selections  from 
the  Works  of  Crabbe,  Scott,  Coleridge,  Priigle,  Charlotte  Smith,  and  Mrs.  Barbauld.  Medium 
8vo.  18s.  cloth. 

SELECT  WORKS  OF  THE  BRITISH  POETS, 

From  Chaucer  to  Withers.  With  Biographical  Sketches,  by  R.  Southey,LL.D.  1  large  vol. 
Svo.  30s.  cloth ;  with  gilt  edges,  31s.  6d. 

•*«*  The  peculiar  feature  of  these  two  works  is,  that  the  Poems  are  printed  entire,  without  mutilation  or  abridg- 
ment — a  feature  not  possessed  by  any  similar  work,  and  adding  obviously  to  their  interest  and  utility. 

SERMON  ON  THE  MOUNT  (THE). 

[St.  Matthew,  v.  vi.  vii.]  Intended  for  a  Birth-day  Present,  or  Gift  Book  for  all  Seasons. 
iPrinted  in  Gold  and  Colom-s,  in  the  Missal  style,  with  Ornamental  Borders  by  Owen  Jones, 
Architect,  and  an  illuminated  Frontispiece  by  W.  Boxall,  Esq.  A  New  Edition.  Fcp.  4to. 
in  a  rich  brocaded  silk  cover,  manufactured  expressly,  21s.;  or  bound  in  morocco,  in  the 
Missal  style,  by  Hayday,  25s. 

SHAKSPEARE,  BY  BOWDLER. 

THE  FAMILY  SHAKSPEARE;  in  which  nothing' is  added  to  the  Orig-inal  Text ;  but  those 
words  and  expressions  are  omitted  which  cannot  with  propriety  be  read  aloud.  ByTBowDLER, 
Esq.  F.R.S.  Seventh  Edition.  One  large  vol.  Svo.  with  36  Illustrations  after  Smirke,  &c. 
30s.  cloth  ;  or  31s.  6d.  gilt  edges. 

*»*  A  Library  Edition,  without  Illustrations,  8  vols.  Svo.  ^i.  14s.  6d.  boards. 

SHELLEY,  &c.~LIYES  OF  THE  MOST  EMINENT  LITERARY 

MEN  OF  ITALY,  SPAIN,  and  PORTUGAL.  By  Mrs.  Shelley,  Sir  D.  Brewster, 
J.  Montgomery,  &c.    3  vols.  fcp.  Svo.  with  Vignette  Titles,  18s.  cloth. 

SHELLEY— LIYES  OF  MOST  EMINENT  FRENCH  WRITERS. 

By  Mrs.  Shelley,  and  others.    2  vols.  fcp.  Svo.  with  Vignette  Titles,  12s.  cloth. 

SHORT  WHIST : 

Its  Rise,  Progress,  and  Laws ;  with  Observations  to  make  any  one  a  Whist  Player ;  containing 
also  the  Laws  of  Piquet,  Cassino,  Ecart^,  Cribbage,  Backgammon.  By  Major  A  *  *  *  *  *. 
9th  Edit.  To  which  are  added,  Precepts  for  Tyros.  By  Mrs.  B  *  *  *  *.  Fcp.  Svo.  3s .  cl.  gilt  edges. 

SMITH  (GEORGE). -PERILOUS  TIMES; 

Or,  the  Aggressions  of  Antichristian  Error  on  Scriptural  Christianity,  considered  in  reference 
to  the  Dano^ers  and  Duties  of  Protestants.  By  George  Smith,  F.A.S.  M.R.A.S.  and  R  S.L. 
Fcp.  Svo.  6s.  cloth. 

"  The  origin,  the  cause,  and  the  present  aspect  of  the  antichristian  error  ■which  now  oppresses  us,  are  eloquently 
detailed,  and  stand  in  marked  contrast  with  the  great  element  of  Christianity,  as  previously  exhibited  by  the  author. 
"Would  that  the  enemies,  as  well  as  the  followers,  of  Protestantism  would  study  this  work." 

Church  and  State  Gazette. 

SMITH     (GEORGE).  -  THE     RELIGION     OF     ANCIENT 

BRITAIN:  or,  a  Succinct  Account  of  the  several  Religious  Systems  which  have  obtained  in 
this  Island  froin  the  Earliest  Times  to  the  Norman  Conquest :  including  an  Investigation 
into  the  Early  Progress  of  Error  in  the  Christian  Church,  the  Introduction  of  the  Gospel  into 
Britain,  and  the  State  of  Religion  in  England  till  Popery  had  gained  the  ascendancy.  By 
George  Smith,  F.A.S.  Member  of  the  Royal  Asiatic  Society,  and  of  the  Royal  Society  of 
Literature.    Fcp.  Svo.  7s.  cloth. 

SMITH.-THE  ENGLISH  ELORA. 

By  Sir  James  Edward  Smith,  M.D.  F.R.S.,  late  President  of  the  Linnasan  Society,  &c. 

6  vols.  Svo.  ^'3.  12s.  boards. 
Contents  :— Vols.  I.  to  IV.    The  Flowering  Plants  and  the  Ferns,  ^2.  8s. 
Vol.  V.  Part  1, 12s. — Cryptogamia  ;  comprising  the  Mosses,  Hepaticae,  Lichens,  Characese, 

and  Algae.    15y  Sir  W.  J.  Hooker. 
Vol.  V.  Part  2,  12s.— The  Fungi— completing  the  work,  by  Sir  J.  W.  Hooker,  and  the  Rev. 

M.  J.  Berkeley,  F.L.S.  &c. 

SMITH  (S.  H.)-THE  EEMALE  DISCIPLE  OE  THE  FIRST 

THREE  CENTURIES  of  the  CHRISTIAN  ERA:  her  Trials  and  her  Mission.  ByMrs.  Henry 
Smith.    Fcp.  Svo.  6s.  cloth. 

SMITH.-COMPENDIUM  OE  THE  ENGLISH  FLORA. 

By  Sir  J.  E.  Smith.    2d  Edit,  with  Additions,  &c.    By  Sir  W.  J.  Hooker.     12mo.  7s.  6d.  cl. 
THE  SAME  IN  LATIN.    5th  Edition,  12mo.  7s.  6d. 
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SMITH -AN  INTRODUCTION  TO  THE  STUDY  OP  BOTANY. 

By  Sir  J.  E.  Smith,  late  President  of  the  Linnean  Society.  7th  Edition,  corrected  ;  in  which 
the  object  of  Smith's  "  Grammar  of  Botany"  is  combined  with  that  of  the  "Introduction." 
By  Sir  William  Jackson  Hooker,  K.H.,  LL.D.,  &c.  8vo.  with  36  Steel  Plates,  16s.  cloth ; 
with  the  Plates  coloured,  ^2.  12s.  6d.  cloth. 

SMITH  (SYDNEY).-SERMONS  PREACHED  AT  ST.  PAUL'S, 

The  Foundling'  Hospital,  and  several  Churches  in  London ;  together  with  others  addressed  to 
a  Country  Congregation.  By  the  late  Rev.  Sydney  Smith,  Canon  Residentiary  of  St.  Paul's 
Cathedral.    8to.  12s.  cloth. 

SMITH.-THE  WORKS  OF  THE  REY.  SYDNEY  SMITH. 

3d  Editioiij  with  Additions.     3  vols.  8vo.  -with  Portrait,  36s.  cloth. 

••»"  This  collection  consists  of  the  author's  contributions  to  the  Edinburgh  Review,  Peter  Plymley'a  Letters  on 
the  CatholicSj  and  other  miscellaneoiis  works. 

SOUTHErS  (ROBERT)  COMPLETE  POETICAL  WORKS; 

Containing  all  the  Author's  last  Introductions  and  Notes.  Complete  in  one  volume,  with 
Portrait  and  View  of  the  Poet's  Residence  at  Keswick,  uniform  with  Byron's  Poems  and 
Thomas  Moore's  Poetical  Works.  Medium  8vo.  21s.  cloth;  or  42s.  bound  in  morocco,  in 
the  best  manner,  by  Mayday. 

Also,  an  Edition  in  10  vols.  fcp.  8vo.  with  Portrait  and  19  Plates,  sB2. 10s.  cloth ;  morocco,  .^4  10s. 
The  following  Works,  separately  ;  — 

JOAN  of  ARC Fcp.  8vo.  5s.  cloth.  I  THALABA  Fcp.  8vo.    5s.  cloth. 

MADOC Fcp.  8vo.  5s.  cloth.     BALLADS,  &c 2  vols.  Fcp.  8vo.  10s.  cloth. 

CURSE  of  KEHAMA. . . .  Fcp.  8vo.  5s.  cloth.  |  RODERICK Fcp.  8vo.   5s.  cloth. 

SOUTHEY  (ROBERT).-OLIVER  NEWMAN: 

A  New  England  Tale  (unfinished).  With  other  Poetical  Remains.  By  the  late  Robert 
SouTHEY.  Fcp.  8vo.  uniform  with  the  Ten-Vol.  Edition  of  Mr.  Southey's  Poetical  Works, 
5s.  cloth. 

SOUTHEY    (ROBERT).  -  THE    LATE    MR.    SOUTHEY'S 

COMMON-PLACE  BOOK;  comprising  his  Readings  andCollections  in  History,  Biography, 
Manners  and  LiteraturCj  Voyages  and  Travels,  &c.  &c. ;  systematically  arranged. 

[In  the  press. 

SOUTHEY  (ROBERT).~SOUTHErS  LIFE  OF  WESLEY. 

A  New  Edition.    Edited  by  his  Son,  the  Rev.  Cuthbert  C.  Southey.    8vo.     [In  the  press. 

SOUTHEY,  &c. -LIVES  OF  THE  BRITISH  ADMIRALS; 

With  an  Introductory  View  of  the  Naval  History  of  England.  By  R.  Southey,  Esq.  and 
R.  Bell,  Esq.    5  vols.  fcp.  8vo.  with  Vignette  Titles,  £\.  10s.  cloth. 

SPIRIT  OF  THE  WOODS. 

By  the  Author  of  "The  Moral  of  Flowers."  2d  Edition.  Royal  8vo.  with  23  beautifully- 
coloured  Engravings  of  the  Forest  Trees  of  Great  Britain,  ^1.  Us.  6d.  cloth. 

SPOONER.-A  TREATISE   ON   THE   STRUCTURE,  FUNC- 

TIONS,  and  DISEASES  of  the  FOOT  and  LEG  of  the  HORSE ;  comprehending  the  Com- 
parative Anatomy  of  these  parts  in  other  Animals,  embracing  the  subject  of  shoeing  and 
the  proper  Treatment  of  the  Foot ;  with  the  Rationale  and  Etfects  of  various  Important 
Operations,  and  the  best  methods  of  performing  them.  By  W.  C.  Spooner,  M.R.V.C. 
12mo.  7s.  6d.  cloth.  , 

STABLE  TALK  AND  TABLE  TALK; 

or,  SPECTACLES  for  YOUNG  SPORTSMEN.    By  Harry  Hieover.    8vo.  12s.  cloth. 

*'  This  wort  will  become  a  great  favourite  with  all  persons  who  are  connected  with  the  turf,  the  chase,  and  the 
world  of  manly  sports.  It  is  written  in  a  pleasant,  off-hand,  dashing  manner,  and  contains  an  immense  yariety 
of  information  and  entertaining  matter, "—tWeeklt  DisriTCH. 

STEBBING.-THE  HISTORY  OF  THE  CHRISTIAN  CHURCH, 

from  its  Foundation  to  a.d.  1492.  By  the  Rev.  H.  Stebbing,  M.A.  &c.  2  vols.  fcp.  8vo. 
with  Vignette  Titles,  12s.  cloth. 

STEBBING  (REV.  H.)-THE   HISTORY  OF  THE  CHURCH 

of  CHRIST,  from  the  Diet  of  Augsburg,  1530,  to  the  Eighteenth  Century;  originally  designed 
as  a  Continuation  of  Milner's  "  History  of  the  Church  of  Christ."  By  the  Rev.  Henry 
Stebbing,  D.D.    3  vols.  8vo.  36s.  cloth. 

STEBBING.-THE  HISTORY  OF  THE  REFORMATION. 

By  the  Rev.  H.  Stebbing.    2  vols.  fcp.  8vo.  with  Vignette  Titles,  12s.  cloth. 

STEAM  ENGINE,  BY  THE  ARTIZAN  CLUB. 

A  Treatise  on  the  Steam  Engine.  By  the  Artizan  Club.  Nos.  1  to  22,  4to.  Is.  each,  sewed. 
To  be  completed  in  24  Monthly  Parts,  each  illustrated  by  a  Steel  Plate  and  s«veral  Woodcuts. 
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STEEL'S  SHIPMASTER'S  ASSISTANT : 

Compiled  for  the  use  of  Merchants,  Owners  and  Masters  of  Ships,  Officers  of  Customs,  and  all 
Persons  connected  with  Shipping'  or  Commerce :  containing  the  Law  and  Local  Regulations 
affecting-  the  Ownership,  Charg-e,  and  Management  of  Ships  and  their  Cargoes  ;  together  with 
Notices  of  other  Matters,  and  all  necessary  Information  for  Mariners.  New  Edition,  rewritten 
throughout.  Edited  by  Graham  Willmore,  Esq.  M.A.  Barrister-at-Law; — The  Customs 
and  Shipping  Department,  by  George  Clements,  of  the  Customs,  London,  Compiler  of 
"The  Customs  Guide; — The  Exchanges,  &c.  and  Naval  Book-keeping,  by  William  Tate, 
Author  of  "The  Modern  Cambist."    In  1  thick  8vo.  volume,  21s.  cloth. 

STEPHENS —A  MANUAL  OF  BRITISH  COLEOPTERA ; 

or,  BEETLES:  containingaDescriptionof  all  the  Species  of  Beetles  hitherto  ascertained  to 
inhabit  Great  Britain  and  Ireland,  &c.  With  a  Complete  Index  of  the  Genera.  By  J.  F. 
Stephens,  F.L.S.  Author  of  "  Illustrations  of  Entomology."    Post  8vo.  14s.  cloth. 

STRONG -GREECE  AS  A  KINGDOM : 

A  Statistical  Description  of  that  Country :  its  Laws,  Commerce,  Resources,  Public  Institutions, 
Army,  Navy,  &c.— from  the  arrival  of  King  Otho,  in  1833,  down  to  the  present  time.  From 
Official  Documents  and  Authentic  Sources.  By  Frederick  Strong,  Esq.  Consul  at  Athens 
for  the  Kingdoms  of  Bavaria  and  Hauover.    8vo  15s.  cloth. 

SUNDAY  LIBRARY : 

Containing  nearly  One  Hundred  Sermons  by  eminent  Divines.  With  Notes,  &c.  by  the  Rev. 
T.  F.  DiBDiN,  D.D.    6  vols.  fcp.  8vo.  with  Six  Portraits,  30s.  cloth. 

SWAINSON.-A    PRELIMINARY    DISCOURSE    ON    THE 


STUDY  OF  NATURAL  HISTORY.    By  W, 
A  Treatiseon  the  Natural  History  and 

Classification    of    Animals.      By  W. 

Swainson,  Esq.    Fcp.  8vo.  6s. 
Natural   History    and    Classification 

OF  Quadrupeds.    By  W.  Swainson,  Esq. 

Fcp.  8vo.  with  vignette  title  and  176  Wood- 
cuts, 6s.  cloth. 
Natural  History  and  Classification  of 

Birds.      By  W.    Swainson,  Esq.      2  vols. 

fcp.  8vo.  Vignette    Titles   and    above  300 

Woodcuts  12s.  cloth. 
History  and  Natural  Arrangement  of 

Insects.    By  W.  Swainson,  Esq.,  and  W. 

E.  Shuckard,  Esq.     Fcp.  8vo.  with  Vignette 

Title  and  Woodcuts,  6s.  cloth. 
Animals  in  Menageries.    By  W.  Swainson, 

Esq.    Fcp.  8vo.  Vignette  Title  and  numerous 

Woodcuts,  6s.  cloth. 


Swainson,  Esq.    Fcp.  8vo.  6s.  cloth. 

Natural  History  and  Classification 
of  Fish,  Amphibians,  and  Reptiles.  By 
W.  Swainson,  Esq.  2  vols.  fcp.  8vo.  with 
numerous  Woodcuts  and  Vignette  Titles, 
12s.  cloth. 

Habits  and  Instincts  of  Animals.  By 
W.  Swainson,  Esq.  Fcp.  8vo.  with  Vignette 
and  numerous  Woodcuts,  6s.  cloth. 

A  Treatise  on  Malacology  ;  or,  the  Natu- 
ral Classification  of  Shells  and  Shell-fish. 
By  W.  Swainson,  Esq.  Fcp.8vo.  with  Vignette 
Title  and  very  numerous  Illustrations  on 
Wood,  6s.  cloth. 

A  Treatise  on  Taxidermy  ;  with  the  Bio- 
graphy of  Zoologists,  and  Notices  of  their 
Works.  By  W^  Swainson,  Esq.  Fcp.  8vo.  with 
vignette  title,  and  Portrait  of  the  Author, 
6s.  cloth. 


SWITZERLAND.-THE  HISTORY  OE  SWITZERLAND. 

Fcp.  8vo.  with  Vignette  Title,  6s.  cloth. 

TATE.-HORATIUS  RESTITUTUS; 

Or,  the  Books  of  Horace  arranged  in  Chronological  Order,  according  to  the  Scheme  of  Dr. 
Bentley,  from  the  Text  of  Gesner,  corrected  and  improved.  With  a  Preliminary  Dissertation, 
very  much  enlarged,  on  the  Chronology  of  the  Works,  on  the  Localities,  and  on  the  Life  and 
Character  of  that  Poet.  By  James  Tate,  ai. A.  Second  Edition.  To  which  is  now  added, 
an  original  Treatise  on  the  Metres  of  Horace.    8vo.  I2s.  cloth. 

*'Mr.  Tate's  Horatius  Restitutus  should  find  a  place  in  the  library  of  the  mature  scholar,  of  the  youthful  student, 
and  of  the  accomplished  man  of  the  world." — QoAiiTEnLT  Review, 

TATE— THE  CONTINUOUS  HISTORY  OE  THE  LIEE  AND 

WRITINGS  OF  ST.  PAUL,  on  the  basis  of  the  Acts ;  with  Intercalary  Matter  of  Sacred 
Narrative,  supplied  from  the  Epistles,  and  elucidated  in  occasional  Dissertations :  with  the 
Horse  Paulinje  of  Dr.  Paley,  in  a  more  correct  edition,  subjoined.  By  James  Tate,  M-A. 
Canon  Residentiary  of  St.  Paul's.    8vo.  with  Map,  13s.  cloth. 

TAYLER  (REV.  CHARLES  B.)-MARGARET; 

Or,  the  Pearl.  By  the  Rev.  Charles  B.  Tayler,  M.A.  Rector  of  St.  Peter's,  Chester,  Author 
of  "  May  You  Like  It,"  "  Records  of  a  Good  Man's  Life,"  Sec.   2d  Edition.  Fcp.  Svo.  6s.  cloth. 

TAYLER  (REV.  CHARLES  B.)-LADY  MARY; 

Or,  Not  of  the  World.  By  the  Rev.  Charles  B.  Tayler,  Rector  of  St.  Peter's,  Chester; 
Author  of  "  Margaret,  or  the  Pearl,"  &c.    Fcp.  Svo.  6s.  6d.  cloth. 

TAYLER  (REV.  C.  B.)-TRACTARIANISM  NOT  OE  GOD: 

-     Sermons.    By  the  Rev.  C.  B.  Tayler,  M.A.  Rector  of  St.  Peter's,  and  Evening  Lecturer  of 
St.  Mary's,  Chester  ;  Author  of  "  Records  of  a  Good  Man's  Life,"  &c.    Fcp.  Svo.  6s.  cloth. 
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TAYLER  (REV.  C.  BJ— DORA  MELDER; 

A  Story  of  Alsace.  By  Meta  Sander.  A  Translation.  Edited  by  the  Rev.  C.  B.  Tayler, 
Author  of  "  Records  of  a  Good  Man's  Life,"  &c.    Fcp.  8vo.  with  two  Illustrations,  7s.  cloth. 

TAYLOR.-THE  STATESMAN. 

By  Henry  Taylor,  Esq.,  Author  of  "  Philip  Van  Artevelde."    12mo.  6s.  6d.  boards. 

THIRLWALL.-THE  HISTORY  OE  GREECE. 

By  the  Right  Rev.  the  Lord  Bishop  of  St.  David's  (the  Rev.  Connop  Thirlwall).  A  New 
Edition,  revised;  with  Notes.  Vols.  1  and  2,  demy  8vo.  with  Maps,  2is.  cloth.  To  be 
completed  in  8  volumes,  price  12s.  each.  [Vol.  3  is  in  the  press. 

*»*  Also,  an  Edition  in  8  vols.  fcp.  8vo.  with  Vig-nette  Titles,  ^£2.  8s.  cloth. 

THOMSON'S  SEASONS. 

Edited  by  Bolton  Corney,  Esq.  Illustrated  with  Seventy-seven  Designs  drawn  o\i  Wood, 
by  Members  of  the  Etching  Club.  Engraved  by  Thompson  and  other  eminent  Engravers. 
Square  crown  8vo.  One  Guinea;  bound  in  morocco,  in  the  best  manner,  by  Hayday,  36s. 

THOMSON.-THE  DOMESTIC  MANAGEMENT  OE  THE  SICK 

ROOM,  necessary,  in  Aid  of  Medical  Treatment,  for  the  Cure  of  Diseases.  By  Anthony 
Todd  Thomson,  M.D.  F.L.S.  &c.     2d  Edition.    Post  8vo.  10s.  6d.  cloth. 

THOMSON.-AN  ELEMENTARY  TREAT  [SE  ON  ALGEBRA, 

Theoretical  and  Practical.  By  James  Thomson,  LL.D.  Professor  of  Mathematics  in  the 
Univei-sity  of  Glasgow.    2d  Edition.    12mo.  5s.  cloth. 

THOMSON  (JOHN).-TABLES  OF  INTEREST, 

At  Three,  Four,  Four-and-a-Half,  and  Five  per  Cent.,  from  One  Pound  to  Ten  Thousand,  and 
from  One  to  Three  Hundred  and  i«ixty-five  Days,  in  a  regular  progression  of  single  Days; 
with  Interest  at  all  the  above  Rates,  from  One  to  Twelve  Months,  and  from  One  to  Ten  Years. 
Also,  Tables  showing  the  Exchange  on  Bills,  or  Commission  on  Goods,  &c.  from  One-eiglith  to 
Five  per  Cent. ;  and  Tables  shewing  the  Amount  of  any  Salary,  Income,  Expense,  &c.  by  tlif! 
Day,  Month,  or  Year.  To  which  are  prefixed,  a  Table  of  Discount  on  Bills  at  a  certain  num- 
ber of  Days  or  Months ;  and  a  Table  shewing  the  exact  Number  of  Days,  from  any  Day 
throughout  the  Year,  to  the  31st  of  December,  the  usual  period  to  which  Interest  is  calculated. 
By  John  Thomson,  Accountant  in  Edinburgh.    12ino.  8s.  bound. 

TOMLINE  (BISHOP).- AN  INTRODUCTION  TO  THE  STUDY 

OF  THE  BIBLE:  being  the  First  Volume  of  the  Elements  of  Christian  Theology; 
containing  Proofs  of  the  Authenticity  and  Inspiration  of  the  Holy  Scriptures;  a  Summary  of 
the  History  of  the  Jews ;  an  Account  of  the  Jewish  Sects ;  and  a  brief  Statement  of  the 
Contents  of  the  several  Books  of  the  Old  Testament.  By  the  late  George  Tomline,  D.D. 
F.K.S.  Lord  Bishop  of  Winchester.    20th  Edition.    Fcp.  8vo.  5s.  6d.  cloth. 

TOMLINE  (BISHOP).-ELEMENTS  OE  CHRISTIAN  THEO- 

LOGY;  containing  Proofs  of  the  Authenticity  and  Inspiration  of  the  Holy  Scriptures;  a 
Summary  of  the  History  of  the  Jews ;  a  brief  Statement  of  the  Contents  of  the  several 
Books  of  the  Old  and  New  Testaments ;  a  short  Account  of  the  English  Translations  of  the 
Bible,  and  of  the  Liturgy  of  the  Church  of  England ;  and  a  Scriptural  Exposition  of  the 
Thirty-nine  Articles  of  Religion.  By  George  Tomline,  D.D.  F.R.S.,  Lord  ]3ishop  of  Win- 
chester. Designed  principally  for  the  Use  of  Young  Students  im  Divinity.  14th  Edition. 
With  Additional  Notes,  and  a  Summary  of  Ecclesiastical  History.  By  Henry  Stebbing, 
D.D.,  Author  of  "  A  History  of  the  Church  of  Christ,  from  the  Confession  of  Au;,'sburg," 
&c.  &c.    2  vols.  8vo.  2ls.  cloth. 

TOMLINS.-A  POPULAR  LA¥  DICTIONARY; 

Familiarly  explaining  the  Terms  and  Nature  of  English  Law ;  adapted  to  the  comprehension 
of  persons  not  educated  for  the  legal  profession,  and  affording  information  peculiarly  useful 
to  Magistrates,  Merchants,  Parochial  Officers,  and  others.  By  Thomas  Edlyne  Tomlins, 
Attorney  and  Solicitor.    1  thick  vol.  post  8vo.  18s.  cloth. 

•„*  The  whole  work  has  been  revised  by  a  Barristelt* 

TOOKE.-A  HISTORY  OE  PRICES  ; 

With  reference  to  the  Causes  of  their  principal  Variations,  from  1792  to  the  Present  Time 
Preceded  by  a  Sketch  of  the  History  of  the  Corn  Trade  in  the  last  Two  Centuries.  By  Thomas 
TooKE,  Esq.  F.R.S.    3  vols.  &vo.  .€2.  8s.  cloth. 

*»*  Separately,  Vols.  1  and  2,  36s. ;  Vol.  3,  12s. 

TROLLOPE  (REV.  ¥.)-ANALECTA  THEOLOGICA  : 

A  Critical,  Philological,  and  Exegetical  Commentary  on  the  New  Testament,  adapted  to  the 
Greek  Text :  compiled  and  digested  from  the  most  approved  sources,  British  and  Foreign,  and 
so  arranged  as  to  exhibit  the  comparative  weight  of  the  different  Opinions  on  Disputed  Texts. 
By  the  Rev.  William  Trollope,  M.A.  of  Pembroke  College,  Cambridge,  and  formerly  one 
of  the  Masters  of  Christ's  Hospital.    New  Edition.    2  vols.  Svo.  £1. 12s.  cloth. 

TOWNSEND     (CHARLES).  —  THE    LIVES    OE    TWELVE 

EMINENT  JUDGES  of  the  PRESENT  CENTURY.  By  W.  Charles  Townsend,  Esq.  A.M. 
Recorder  of  Macclesfield ;  Author  of  "  Memoirs  of  the  House  of  Commons."    2  vols.  Svo. 

[In  the  press. 


TURNER.-THE  HISTORY  OE  ENGLAND, 

From  the  Earliest  Period  to  the  Death  of  Elizabeth.    By  Sharon  Turner,  Esq.  F.A.S. 

R.A.S.L.    New  Edition.    12  vols.  8vo.  ^8.  3s.  cloth. 

Or  four  separate  portions,  as  follow : — 
THE  HISTORY  of  the  ANGLO-SAXONS.    6th  Edition.    3  vols.  8vo.  rf-2.  5s.  boards. 
THE  HISTORY  of  ENGLAND  during  the  MIDDLE  AGES.  3d  Edition.  5  vols.  8vo.  ^3,  bds. 
THE  HISTORY  Of  the  REIGN  of  HENRY  VIII.    3d  Edition.    2  vols.  8vo.  26s.  boards. 
THE  REIGNS  of  EDWARD  VI.,  MARY,  and  ELIZABETH.    3d  Edit.  2  vols.  8vo.  32s.  bds. 

TURNER  (SHARON).-RICHARD  III.:  A  POEM. 

By  Sharon  Turner,  Esq.  F.S.A.  and  R.A.S.L.  Author  of  "  The  History  of  the  Anglo- 
Saxons,"  "  The  Sacred  History  of  the  World,"  &c.    Fcp.  8vo.  7s.  6d.  cloth. 

TURNER.-THE  SACRED  HISTORY  OE  THE  WORLD, 

Philosophicallyconsidered.  BvSharonTurner,F.S.A. R.A.S.L.  New  Edit.  3vls.Svo.42s.cl. 

TURNER.-A  TREATISE  ON  THE  EOOT  OF  THE  HORSE, 

And  a  New  System  of  Shoeing,  by  one-sided  nailing;  and  on  the  Nature,  Origin,  and  Symptoms 
of  the  Navicular  Joint  Lameness,  with  Preventive  and  Curative  Treatment.  By  James 
Turner,  M.R.V.C.    Royal  8vo.  7s.  6d.  boards. 

TURTON'S  (DR.)  MANUAL  OE  THE  LAND  AND  ERESH- 

WATER  SHELLS  of  the  BRITISH  ISLANDS.  A  New  Edition,  thoroughly  revised  and  with 
considerable  Additions.  By  John  Edward  Gray,  Keeper  of  the  Zoological  Collection  in 
the  British  Museum.    Post  8vo.  with  Woodcuts,  and  12  Coloured  Plates  15s.  cloth. 

TWISS  (DR.  T.)-THE  OREGON  QUESTION  EXAMINED, 

In  respect  to  Facts  and  the  Law  of  Nations.  By  Travers  Twiss,  D.C.L.  F.R.S.  Professor  of 
Political  Economy  in  the  University  of  Oxford,  and  Advocate  at  Doctors'  Commons.  8vo.  with 
Maps  of  North  America  and  the  Oregon  Territory  (with  the  Columbian  River  on  an  enlarged 
scale,  reduced  from  an  American  Government  Survey),  12s.  cloth. 

TYTLER    (PROF.)  —  PROFESSOR    TYTLER'S   ELEMENTS 

OF  GENERAL  HISTORY,  Ancient  and  Modern,  with  Dr.  Nares'  Continuation.  A 
New  Edition,  revised  and  continued  to  the  Death  of  William  IV.  8vo.  with  7  Maps, 
14s.  cloth. 

URE.-DICTIONARY  OF  ARTS,  MANUFACTURES,  &  MINES ; 

Containing  a  clear  Exposition  of  their  Principles  and  Practice.    By  Andrew  Ure,  M.D. 
F.R.S.  M.G.S.  M.A.S.  Lond.;  M.  Acad.  N.L.  Philad. ;  S.  Ph.  Soc.  N.  Germ.  Hanov. ;  Mulii. 
&c.  &c.    3d  Edition,  corrected.    8vo.  illustrated  with  1240  Engravings  on  Wood,  50s.  cloth. 
By  the  same  Author, 
SUPPLEMENT  of  RECENT  IMPROVEMENTS.    2d  Edition,  8vo.  with  Woodcuts,  14s.  cloth. 

YON  ORLICH  (CAPT.)-TRAYELS  IN  INDIA; 

Including  Scinde  and  the  Punjab,in  1842  and  1843.  By  Cajit. Leopold  Von  Orlich.  Translated 
from  the  Germna,  by  H.  Evans  Lloyd,  Esq.  2  vols.  8vo.  with  coloured  Frontispieces,  and 
numerous  Illustrations  on  Wood,  25s.  cloth. 

WALFORD  (J.  E.)-THE  LAWS  OF  THE  CUSTOMS, 

Compiled  by  Direction  of  the  Lords  Commissioners  of  Her  Majesty's  Treasury,  and  published 
under  the  Sanction  of  the  Commissioners  of  Her  Majesty's  Customs ;  with  Notes  and  a 
General  Index.  Edited  by  J.  G.  Walford,  Esq.  Solicitor  for  the  Customs.  Printed  for  Her 
Majesty's  Stationery  Office,  and  published  by  Authority.    8vo.  10s.  6d.  cloth. 

WALKER  (GEO.)-CHESS  STUDIES; 

Comprising  One  Thousand  Games  of  Chess,  as  really  played  by  the  first  Chess  Players ; 
forming  a  complete  Encyclopaedia  of  Reference,  and  presenting  the  greatest  Collection  extant 
of  fine  specimens  of  strategy  in  every  stage  of  the  Game.  Selected  and  arranged  by  George 
Walker,  Author  of "  Chess  made  Easy,"  "  A  NewTreatise  on  Chess,"  &c.  8vo.  10s.  6d.  sewed. 

WATERTON.-ESSAYS  ON  NATURAL  HISTORY 

Chiefly  Ornithology.    By  Charles  Waterton,  Esq.,  Author  of  "Wanderings  in  South 
America."      With  an  Autobiography  of  the  Author,  and  a  View  of  Walton  Hall.     New 
Edition,  fcp.  8vo.  8s.  cloth. 
SECOND  SERIES.    With  Continuation  of  Mr.  Waterton's  Autobiography.    New  Edition, 
fcp.  8vo.  with  Vignette  by  T.  Creswick,  A.R.A.  6s.  6d.  cloth. 

WARDLAW.-DISCOURSES  ON  THE  PRINCIPAL  POINTS 

OF  THE  SOCINIAN  CONTROVERSY— the  Unity  of  God,  and  the  Trinity  of  Persons  in  the 
Godhead;  theSupremeDivinity  of  Jesus  Christ;  theDoctrineof  the  Atonement ;  the  Christian 
Character,  &c.    By  Ralph  Wardlaw,  D.D.    5th  Edition,  8vo.  15s.  cloth. 

WATTS  (A.  A.)-ALARIC  WATTS'  POETRY  AND  PAINTING. 

LYRICS  OF  THE  HEART  ;  with  other  Poems.  By  Alaric  A.  Watts.  Illustratedby  Forty 
highly  finished  Line-Engravings,  from  the  Designs  of  many  of  the  most  celebrated  modern 
Painters,  by  some  of  the  most  eminent  Engravers  of  the  age.  Square  crown  8vo.  printed  and 
embellished  uniformly  with  Rogers's  "  Italy"  and  "  Poems,"  31s.  6d.  boards  ;  or  proof 
impressions,  63s.  boards ;  proofs  befoi-e  letters,  on  quarto  colombier,  India  paper,  (only  50 
copies  printed),  ^'5.  5s.  [in  the  press. 


¥EBSTER.-AN  ENCYCLOPtEDIA  OE  DOMESTIC  ECONOMY; 

Comprising' such  subjects  as  are  most  immediately  connected  with  Housekeeping-:  as.  The 
Construction  of  Domestic  Edifices,  with  the  modes  of  Warming,  Ventilating,  and  Lighting 
them— A  description  of  the  various  articles  of  Furniture,  with  the  nature  of  their  Materials- 
Duties  of  Servants— A  general  account  of  the  Animal  and  Vegetable  Substances  used  as  Food, 
and  the  methods  of  preserving  and  preparing  them  by  Cooking-- Making  Bread — The  Chemical 
Nature  and  the  Preparation  of  all  kinds  of  Fermented  Liquors  used  as  Beverage — Materials 
employed  in  Dress  and  the  Toilette — Business  of  the  Laundry  Description  of  the  vai-ious 
Wheel  Carriages— Preservation  of  Health— Domestic  Medicine,  &c.  &c.  &c.  By  Thomas 
Webster,  F.G.S.  &c.  ;  assisted  by  the  late  Mrs.  Parkas,  Author  of  "Domestic  Duties." 
1  lar^e  vol.  8vo.  with  nearly  1000  Woodcuts,  50s.  cloth. 

WEIL  (DR.  G.)-THE  BIBLE,  THE   KORAN,   AND   THE 

TALMUD ;  or,  Biblical  Legends  of  the  Mussulmans,  compiled  from  Arabic  Sources,  and 
compared  with  Jewish  Traditions.  By  Dr.  G.  Weil,  Librarian  of  the  University  of  Heidelberg, 
Fellow  of  the  Asiatic  Society  of  Paris,  &c.  Translated  from  the  German,  with  Occasional 
Notes.    Post  8vo.  7s.  6d.  cloth. 

WELSEORD  (HENRY.)-ON  THE  ORIGIN  AND  RAMIEICA- 

TlONSof  the  ENGLISH  LANGUAGE;  preceded  by  an  Inquiry  into  the  Primitive  Seats, 
Early  Migrations,  and  Final  Settlements  of  the  principal  European  Nations.  By  Henry 
Welsfoud.    fevo.  10s.  6d.  cloth. 

WESTWOOD  (J.  0.)-AN  INTRODUCTION  TO  THE  MODERN 

CLASSIFICATION  OF  INSECTS  ;  founded  on  the  Natural  Habits  and  compounding-  Organi- 
sation of  the  different  Families.  By  J.  O.  Westwood,  F.L  S.  &c.  &c.  &c.  2  vols.  8vo.  with 
numei'ous  Illustrations,  .^'2.  7s.  cloth. 

WHITLEY  (DR.  J.)-THE  LIEE  EVERLASTING: 

In  which  are  considered— the  Intermediate  Life,  the  New  Body  and  the  New  World,  the  Man 
in  Heaven,  Angels,  the  Final  Consummate  Life.  By  John  Whitley,  D.D.  Rector  of  Bally- 
mackey,  and  Chancellor  of  Killaloe.    8vo.  9s.  cloth. 

WHITLEY  (NICHOLAS). -THE  APPLICATION  OE  GEOLOGY 

TO  AGRICULTURE,  and  to  the  Improvement  and  Valuation  of  Land  ;  with  the  Nature  and 
Properties  of  Soils,  and  the  Principles  of  Cultivation.  By  Nicholas  Whitley,  Land- 
Surveyor.    8vo.  7s.  6d.  cloth. 

WIGAN  (DR.  A.  L.)-THE  DUALITY  OF  THE  MIND, 

Proved  by  the  Structure,  Functions,  and  Diseases  of  the  Brain,  and  by  the  Phenomena  of 
Mental  Derangement ;  and  shewn  to  be  essential  to  Moral  Responsibility.  With  an  Appendix. 
By  A.  L.  WiGAN,  M.D.     8vo.  12s.  cloth. 

WILBEREORCE  (W.)-A  PRACTICAL  YIEW  OE  THE  PRE- 

VAILING  RELIGIOUS  SYSTEMS  of  PROFESSED  CHRISTIANS,  in  the  Higher  and 
Middle  Classes  in  this  Country,  contrasted  with  Real  Christianity.  By  Wm  Wilbeeforce, 
Esq.  M.P.    17th  Edition,  8vo.  8s.  boards.— 19th  Edition,  12mo.  4s.  6d.  boards. 

WILKINSON. -THE  ENGINES  OE  WAR,  &c. 

Being  a  History  of  Ancient  and  Modern  Projectile  Instruments  and  Engines  of  Warfare  and 
Sporting;  including  the  Manufacture  of  Fire-Arms,  the  History  and  Manufacture  of  Gun- 
powder, of  Swords,  and  of  the  cause  of  the  Damascus  Figure  in  Sword  Blades,  with  some 
Observations  of  Bronze,  &c.    By  H.  Wilkinson,  M.R.A.S.    8vo.  9s.  cloth. 

WILLIS  (N.  P.)-DASHES  AT  LIFE  WITH  A  FREE  PENCIL. 

By  N.  P.  Willis,  Esq.  Author  of  "  Pencillings  by  the  Way,"  &c.    3  vols,  post  Svo.  31s.  6d. 

WILLOUGHBY  (LADY).-A  DIARY, 

Purporting  to  be  by  the  LADY  WILLOUGHBY,  of  the  Reign  of  Charles  T. ;  embracing  some 
Passages  of  her  Domestic  History  from  1635  to  1648.  Produced  in  the  style  of  the  period  to 
which  the  Diary  refers.    3d  Edit.   Square  fcp.  Svo.  Ss.  boards;  or  18s.  in  morocco  by  Hayday. 

WINTER  (J.  W.)-THE  HORSE  IN  HEALTH  AND  DISEASE  : 

.  Or,  Suggestions  on  his  Natural  and  General  History,  Varieties,  Conformation,  Paces,  Age, 
Soundness,  Stabling,  Condition,  Training,  and  Shoeing.  With  a  Digest  of  Veterinary  Practice. 
By  James  W.  Winter.  M.R.C.V.S.L.  Member  of  the  Association  Litt^raire  d'Egypte,  late 
Veterinary  Surgeon  to  Mehemet  Ali  and  Ibrahim  Pasha.    8vo.  10s.  6d.  cloth. 

ZOOLOGY  OF  THE  VOYAGE   OF   H.M.SS.   EREBUS   AND 

TERROR.  Under  the  Command  of  Capt.  Sir  James  Clark  Ross,  R.N.  F.R.S.  during  the 
years  1839,  40,  41,  42,  43.  Published  by  Authority  of  the  Lord's  Commissioners  of  the 
Admiralty.  Edited  by  John  Richardson,  BI.D.  F.R.S.  &c.  ;  and  John  Edward  Gray, 
Esq.  F.R.S.    Parts  I.  to  X.  royal  4to.  with  numerous  coloured  and  plain  Plates,  10s.  each. 

ZUMPT  (PROF.) -A  GRAMMAR  OF  THE  LATIN  LANGUAGE. 

By  C.  G.  ZuMPT,  Ph.  D.  Professor  in  the  University  of  Berlin,  and  Blember  of  the  Royal 
Academy  of  Berlin.  Translated  from  the  Ninth  Edition  of  the  original,  and  adapted  for  the 
use  of  English  Students,  by  Leonhard  Schmitz,  Ph.  D.,  Rector  of  the  High  School  of 
Edinburgh ;  with  numerous  Additions  and  Corrections  communicated  to  the  Translator  by 
the  Author.    Svo.  14s.  cloth. 
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